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[»*3l 1 ] U—^fC <fc t> 3t^«JEft«£«:^|B 

9 ^?kk, 

V- ^ /■« 17 - £ iu w-if Hlb#£t fcVttiz-r S 4 
i> 

Hfrta^M^ ffl <o Hi ^ * mmmmm izmwt^xmm^ 
t, 

mmmmwi m^m <o m t> t m^<4 r * **k » 
8B»«n4iWrEis*«im^a«)ffl*icft*.Tifir 



■9 s ^ V — £ U ffl -T -5 * S T* h o T , 

zmjjmmmtii^&k. 

m ie m t> '< ? - b «« * Kit l fcm o *mi* w- ^ iesj 

I? - 4 ©J #p-f S SIX* fe o T , 

HuiEa»ft«iEaEm[HiKco m^*ffi i mmmmni± t com 

so HufE¥#f*l — if^««*5ft-r««ag<i:*#L, 

mJlE^^lt Br ^f<r> ffl * as fltriB«%9R(c«M« * ttTS 

BtlfEiSmiiililT V^Offl^i i flusBD/AS»|ElfSWffl^) 

ffl * mjE * SIR l r 9 s^m-r z ax d m& t 

40 ^ri^^L, 

nti IE D / A &mis\® cor i? 9 Alt. * BUlH A/ D %«IH B 

9* ^ /i-fifffc J; •? i*^: L s 

IE®B#(iHtJlE^Mi^*ir^7 0 (75ffl^75^Hfr|ED/ / A^»i 

HKroffl^i-S) >?«ix.Tt(riema£agrom*4rSij«ii--5 r 
k *®mk-rz> u—vmmmm. 

tf»3tSr«lffli--5 7^ h^-Y^— Ki, 

so griE7^ h^v^f— Kw*»s**i±^LTffl^-r-5m 
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b, 

lltrE«*«»IM*«-&Srl)(rlEIS**ll(Br^7 , «)W*i:«r 

«na«i««ii**iHiK«t 9 m^j £*wtr-?-n ^ft^-*^ 
^tH^Lt, MffiA/D3Eifc@&<aW;ftff#<£>^ls£lc 

tt*r«rffiD/A«*|5|JS^m^-t-5fl»|H51Ki: 
[»**6l ^Vflcw-f-'fcitl^W^^lcEai? 20 

v - 4r w#p-f 5 mm xh o -c , 

HuE¥«ft: D* (i«E-r«jilE4rftJ6-f 5 D/ A^lftUlK 
WEsa*iitir > :/<o tti^7 i WED/ A^IUKroUJ^ 

i •? mxsfrEmrL^rosiJwt ^- i -r 5 ^^r 

mE^mtWrvyom^Sr^^^/u^-r^A/D^ 

E^H#-^^v>saraicfiED/A^siiH]^^7 f ^^Ms^- 40 

»b*£:I&#U E^l-mrEEfit^f-C/iV^Wt-** 
fc^*/Mt^&1WED/A*«|l]I8~a;a^5iK* 

if <D !7 - £• fcjfll-r 5 3£{g x o r , 

-9^mt, so 



HtrEW^p^w^s^w»*^s^^> m*^i7- 

B l^— !f Bg»^S(cS^-T5 9 s 
E»B#KmrE¥#ft: If ^ c — ^ = * #13: i huE ffl # 

Eft^f»-*fEUl*IRI6*W^a©ttl*4r*fEW^^!7 — 
*SrfT3 3t^WE»W^36BH*5*-t*. ifw 

hu E*»»#: i^-if <DW*k/< V -**^-t" 5 

*ks<7-i:»M-r?>W±'<7-fflWmb, 
WrE^Vflci'— ric*-r««E«r»Si-*D/A*J)HH]|S 

l«lE«flEaS(ro(M»flr-g-S:«rEISSfclt«r >^wffi* t 

>zf<omt)~-w t> m^.TmiEm»fc^(^m»s*»j»-t-5 1 

«rE«flE«£E*»0IS«>a**rmEli*l«*r> 

m<vm,i£&mtez>mb l, E**»6?f^-Bit>**J5W 
i o«_hco^rafles:S* urHfrES^m/Egiwmffi* 

[00 0 1 ] 

m-rzb<ox3b<o, wicjt^ttEfts^ssBicfflv^* 
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[0 0 0 2] 

*WiCD-RK7^^ t#M«TIE4CD-RW 
K7 -Y :/»<&3fc*«e»S*»«<0* t° y y 

[0 0 0 3] l^—1?^!7"-IWW» 
«CDB3Wt5«WI!I!¥ 1 - 2 0 4 2 2 4 H^EtSftt 

-f 1 0©l»*Mftt47t h^>f t-K, 2 (Sr. 
co^* h^V a— K 1 cDffi^£^- ^-T£^^[h]£8, 

Kf^>^ bA*- yi/KBB, 2 l 13;^^ EES 2 coffin 20 
^KEI*&> 1 9 r^tix^tu^r -Y 

2S, 2 6 tef&J^IIiag 1 9^^Sl <o^^^^«#4:^ 
^r^SME^filt^D/Afm 2 7te$lJ#P[H] 

A^«|§i, 2 3^D/A^M2 6^^^)/^r^S¥ 
W££*K h A*— ;u K08 2 0~?* — KbfcsK bAl/ 
^£«:itlfcU #T>:?\ 2 

/Ut^— KHJ&2 1 "C*fc— A/ KLfcfy7 , W-;t/ Ki^ 

5 H: D/ 2 8^^(7)h-^/^ — XflMtJE t * 
i/y/isTb—sUh'mV&Z 2-e*-;UKLfcf-^^-/v K 

7, 8, 9tt*iX-eiX*— tf7>72 3, 2 4, 2 5 CO 40 

M 1 t:^i:ttil8 If 1 o coffin, «r 

t^^^^fm 1 2ttT-^EFM2^j£i:ttJE 

[0 0 0 4] RK»fiM£ov*TKW-rSo ¥*f*i^-if 

1 0frh<O\bJl%<D— hV^X— Kl -CS** 

5c *7 f >r^^(OS^I*tcB:Sfll«EERi:*5D/A 
(Read/Bias) ^1^2 6 ffi^l £ *tSW4 50 



6 

h — /is KHIK2 0W- /1/KbfcWEEjWiJ— 

5, S3£^!7 — S*«JEV R f@ScoS^^!7 — Pr^*^ 
W2j£;tx£J: 9 s l 0 Six 

5 0 

[0005] ft^*^ ©EWi:tt, 

i 0(^)^17— »ig 2 9{-^>fr^^!7 — pb£ 

^ U—Xs<7—Pi t t°— ^!7 — Pp fc CO 3flSf;i3EW!£ 

i o^e>^ui**o— b^*— ki -es*s 
*k *^^iaK2^fe*a**-#jc£bfc«»^ia*Six 

0, ty7 > ;^-/vK[ilK2 1 > tr— KIHK2 

/n°!7 — Pbll H9^)SlS«JEjBi:*5D/A (R e a 
d/B i a s) ^&3£2 6cOffi^£:> SuIEVr^^^M 

b£># h A* — ^ K El IS 2 O-Cafc—A' KLfctffi^^* 
-^r>'7 p 2 3-eitttSix, rtUcJ: !9*«Jfti£*x6SSfc 
JB7KJ:9> /^7^^!7- i*l£EVBftSO/<Yr 

^^i7-p b a** m a* six a j: 5tc ifi 

[0 0 0 6] ^l/-7/^-PEi^ S*ll±S 

iWD/A (Erase) 2Elfc* 2 7 3&»felil* SixS 
-Y w-^/^-S$iffiVE £U->'7 p /i'*— >>v KIUB&2 
1 frhCDW i Jjktfy-—7$T>y p 2 4-CitK^iX, 

«tt)ejw*ixs«iitaR8^j:»3, suiE^r^^^-m 
w^misixs*^**^— i o tc-r w-^^i7- 

[0 0 0 7] S^tc, h'-^/^-PpI^, S^IES 
^45D/A (Peak) 2 8^^W^Stl5t° 

— ?s<7— mmnizvp 1 2^^ 

e>^«*Six6»-C¥«l#i^— 9 s 1 0tch°— ^^°!7— m 
«E^aESix^ t°-^/N°!7 — Pp^#^tt5o 
[0 0 0 8] -^co^ N M!E^r ^^n!7— Pe t ^ 

«0 9#*.fcixS^^ 1, 12tt>, 

17 — Pb^^T V — ^^V — Pe i ^/<!7 — Pp^coF^ 
*^!«Stx5o S3 (Cttc-TJ: s<4T*'<V — Pb 

<h ^^17 — pp^^ra-eaEnsttsois, F7-7^ 

PbCO^I, -Y ^.^^!7 — PECOfC, h°— ^/^y — PpcO 
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[0 0 0 9] 

— X/<9 — Pe, If— ^!7 — p P , z^ti^etifam 

fee 

[ooiolo^^ u-ifasffiiif^iisax. 
fc. F^^0K^^i£S75M£^t> 

[0011] ±Btf> «£ 9 ftt^NIMIII 

fi^W^Ftc *>gc^ L 17— <o«MB*« pThB* l"— !f AO 
ffl s 4£W£mmirZ>~k&ntf}k LTV>£ 0 40 
[001 2] 

ft: if # |±S f £ «/htfV< 17 — -c? fo -5 »<W T * s< V - 



8 

^tH^i"5^!7— */<!7 — &1f >>OW7fc — 
^ Ft- «t V^e-f-rz^ u— m 

- ? -zmm^mtt wif Rft^a^Rjei- & -y v 
RS#at t><z>-ea>*o 

[0 0 13] *»WO|«**ik:|E«tou-lFlW«i3fi« 
*»*!7— MU "If ls-f>Vifr — ^ Ft- £oT^!7 — Sr&tti 

Ftc ± o TIE5itc:^db"r5 r. ^pTtg-efcS 

[00 14] *BloMl*)l2 038W{c«av— if 

©JW^Sii, ***^—1f^«t9*^^^^IBftl¥* 

I7-^Wf6IItfcot, HtfE***^— If*)** 

^ttsi-^^^- h^V^— F<t, tWriB h^-r^-F^ 

ffiSKKittME LT WIB**<* 1^— If 17 - SJ1»i~ 

5S4^!7-««i5Ri, (HrB*##^-1ftJ:*"r^>rr 
^«««r»*r6^T^««Mlft#ai, tufS^M« 

tRW^«J9*^, S*l*H:ttlBKa*a^a<oa**r«i 
«B««t»^SM« L T buIBS^^^ 17 - S 
fB^0#i^trifB^M^ ta#ao mil \£R*.XHm'<>t t * 

^a,h, «re*i»{*u— iftc*^-if— ^«»*»3£-t"S 
tf-^«*K**at, hub* K^aoia 
^m^^^xmuj ^-^«*R*#at«HBtr-^ 

«^*#ftOR*|(«r*J|[^5*||#ai«:«*.fc^ 
[0015] **W<ofl|5ft*2^1B»oi^— lfiWW56« 

tt, IB*ittlKlO|5*«F(^a»^!7— iWW (Automatic Po 
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werControl ; J^T, APC»f) 1|t£:fflV *T»J»«:fT 
-S:*lfltta[»APCtfTV\ fc°-^°!7-|3:, >rw 

m t mm^mi* u-if ^ ? - * ^a ^ j; & * a s n 
*«*Ba*L^«o**»u-ifw»#aoffl^^^- 

[0 0 17] **«^W**3^E*^u-lP*iJ»3£« 
*¥##u-if«Btt#afcRSU w^Wttu-ifK 

k a a: k * i~ 6 r * rt m t -r & 0 
[0018] *k^is*«4 (omwizmz v—y 2 

««*:«JBEaE#kLTUl*'fS«*«£E*SllElKi:. mTE 
jffi1-*ift8B£S:^ru «TEIR36*i*r>^ffl^^ttE 

««Eaa(^a^j« * ti x w±s< mm~t % v-m 
wmt, H&E¥*#^-if^«'t-«*4:*3£"raD/A 

*UUh]K£. WESRiSittBr^^ai^^fltrED/A* 

•JBEtHttED/A^HK^ffl^ffitaRLT^^ 
*A/D3E*|elB^S:*A, SulED/A^IU 
KcOx^^/WiiL^WEA/DSmiilK^x^^/Wiff-^ 



10 

9»:5£U E»i*B«rEI»36*Wfr^^U*3ft^ffirE 
D/A*llligB^Ul*^«51!l*T«rE«»aB^«*4: 
SI»t5r^S:Kf*i:tSt)^*)So 
[0 0 19] *«W<Z)S**3«4tcE«*ix*:W-1f»l«i 

-APC^ir. S*B#^«jE*W«JBE«:«W-r^A/D 

E«B*tC«W*^ Q l7 — APC*^^huED/A3E 
SH8^-i:«iJ*i4:«]5»*.a9I»|HliSi:. MrEA/DSE* 
10 «[^K<5V^T«lED/A«[ft**^6l»*Iiltt&Krt, 

^7^/^ — £i? 3^ 17 — £ m z \z m^ir & r. t * 

[0 0 2 0] *«o«|*35l5©«W^#4ix— if 

SiJ»3fi««, ¥*#i'-ifK«fc flftx^r^KEftS* 
fcfr5*¥ttE*W£««fc:fett*, *##v— !f<o^ 

t67*h^>ft- huE^^- h^Vtf— F<D9M 

f*w-if^^^y-**5£i~>5**mmi^i:> HuEm 
1- spirit HirE^aK*^— if^aatftje-r 

«ittJIB^. buE¥**#i^— 1ff£*^****J£'*-SD/ 
A^*[e]B£. i(rE«*K^»J«i«#4:«rEIRft*l*r 

^^©m*fc«ED/A«»ia*ouAfc *3«rw^« 

•9*x^^^^^#a<h. MfE*%m£X«lB]KJ:Otl] 

D^&ESS^ E»«P"C4v^»||B^«rED/A*«lElK 
30 (Cx^/Wa-^£ffi^LT, SuEA/D^*lH]K^tti^ 

mr^^v-cDmtm^mnzx, um$$\cm^x&#> 

^^^^^fS#«*«ED/A*»|ilK^a*i"S*l|t 

[0021] **W^W*«5^Eft*ixfcV'-1fW1l|i 

-APCl^ W^B#^S^SiJ»SH £*fcffiir 6 A/D 
mm&k^ E»l»^>rr^«flE4rWJ«i'f -6D/A«» 
E<W*^H:W^17 — APC^^?)iED/AS 

«^S^V^TMED/A«*«»i-S*l|E|elB«:KW. 

r ^ ^° 17 - z>/<^tx «at«sr. i7 
[0022] *tc, ^mcon^me(omm\m^^-^ 

*rt¥5**WE»W4SS«trfert-* f !fo^ 
l7-«r«iJ*'t-6aE«-C*>oT, »E*i»fleu-1f©**: 
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mm^m&^m^m^m&kmmmmm&k^m^ 

k tfr la fa® 0# -e ft v * aa m k # £> fc x ^ 9 > Wf « & flu 
iaD/A^«lllK-a5*i-5S5»lHlK^ «rft*.fcr £ ft 

[0023] *38WoBI**6^E«^^— if»j»as« 
IS. ??*l»^««»JW«ffi*«Ul"t"SA/Dae*»i:. 

ia&H#t-^^-r r * mat ^msd/a & ^ m -e 

»S^D/A3E»»ra^ 7 AO**— /^S**ofcO. 
[0 0 2 4] Ifc/c, ^R(^iS*^ 7 OJSWfcffiSV'—lf 

^^t7tti{cis«ctytti^t5x^ s>^a 
!7-SiMlH£» L < ft 5 J: 5 Htt*-f S ffi^KfflKft* 

[0025] 7 tciatfecT) u—fmmmw 

IS. ±5#coJ:5t-«j£L^£(£j: 9, S*«t<i^e>E 
HUSKS? L< ft 5 J: 5 KBMtLfcO-?. E*Rf*»&I5* 



12 

[0 0 2 6] *B^»#*8<0«WK«Si'— ^ 

©j^p^®^. ^mfo v-if k x *) * * ke»s* 

*fT5**WE»W4*«^*5*-tS f *SW*v-ifo^ 
!7-4rM»t5»Itfcot, fulE#*f*v— if oft* 

m^ftmEE^mbTffi^-r^msmH^miH]^^. kte 

^*#v--1f<OS*^l7--S:ft^i-S*!p«fiE«i:. «T 
E»«K*iE^*liJK^U3*«jaE^WES*«JBE<i:^|g«r 
SIRaMMBr^^i:. *rE*#tt^-if 
10 S£i-«jSffiW^Sr*TL. WEPaBIMir^^OfflA^iWrE 

«rE**fri^— ificaE-fmatiitfei-sD/A 

^&Ih]&£. ttE«iltKoiW*i«#*HtrEKi6*l*r> 
*;L£;*>f s>^3MB:£. «TE««E«EE**lHlK*»bTl(fE 

aa**i«r >^-co a* Srawn- 5 *>r v ^*a k ft« 

;L. E*^H:«rE»36*Hir>^Ul*^e>S(rED/A 

5£#K. t&E«*«£EaE*lHlK**&«rEK**l*ir> 
20 ;AME>A;fi4:«*U ?¥*I*ttStrED/AKSHHH5oUl 

*4r«TE»S6*l#iT^^OA*^*«L, E»»*^S 
"CWES*^l7-«r»t*-t-S*fl!i«ffiKo«BESr 

CD* (WfijfftSlS LTtKrE£*«ffiSomffi£a!X-r* ^ 

[0 0 2 7] **Wonf**8^E«^v^-iflW»3S|l 
IS. E»«f», ^^^iHlKd^if— sKT^^coA^ft 
30 mfrttt&k. E»4**d»e>W*««^a»i-5(R(c 

s^APcos*amft-q^-e#^^a<hft«x-. Eft 

[0 0 2 8] 

^Hlfi^tlBltt, *5SW<0»*E1, J»*S2[c|Et 

^KftlCO^B$OAPCteftffiV^T©J#PfttTV\ 

l^«toT^l7 — Sr«|UlLTjtt«APClWWSrtrV\ 

[0 0 2 9] Biii, *J8W^)**^)»l»U^J:Si^— 

»LW- 1f**HH*fi-S*#ft:u— if. l«^0#*ft: 
i^-1f l 0^fi8W3tftS3ti-S7^ h9J*- h\ 2tt 
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^KIUK (t>^*->uKfS) . 1 7i^: r.^-^^y* 

5^tUA*A/D«*tSA/D*j)l» (A/D**H 
K) , 3ttr^A/D«|ll«l 7 0HlA*:*J|tr«J*llf 
, 6Broi»J|tEIS3^)U*«rD/A 
JEHt5D/A«Jfc» (SmSSC) . 5«-(DD/A 

N 14B*»EJS3«>aA«rD/A**-r6D/ 

A^m^ t*«*r£#r) . i3w-#7> 
w^^D/ASSi-r^D/Asm^ wu-^t«»s 

. 1 6Ht*J|[0*3«)a*«rD/A*»'f«D/ 
A^&2& *WfcR*#«) , 8, 9{^-^D/A 

tMi5, 1 6 tf>tti*i- «t *) famztizMffiM, ii 

m*8UK8 i:**flcu— !fi 0 b<Dm&91, Wr1rZ>x^ 20 
s> 1 2|j:iffil9 1 0 t(Dm& 

[0 0 3 0] *4b\ !f 1 0, 

Ki, ^e~*li]K2, i^-^r>^5, D/A3Ejft« 

6, ^yf?ai3, «SHK 7 K J; 9. 

-Kl, ^^^@K2, ^-7KT>^5, D/A£*» 
6, Jgg[e]&3, A/D3«ft3Sl 7 BE^ffimW 

[0 0 3 1] i*JUe]tt3fc:J;«K 3t^«jE»jB(E#: 

1 0 0O*=:#«lcI-3#4 i »#i/-fBH*ftt:Rfi 

«#S4 0 0. tt^EfcSfctt*)*'* FOEftftK** 

[0 0 3 2] 3=7^, ^-^0^2, f->^W7j> — /VKlHl 
B4, A/D«»Sl 7M£*9, ft^nEMKttat?? 

^^>7^^^^3 0 0«JtltV^o £«b 
D/AJHS14, ^yf#ftl3, ««tW7, 
D/A$«S15, «iMK8, ^^flUl, D/ so 



3U*U— ifl 0M»t5**#l/- !fB»*«k6 0 0 
[0 0 3 3] ftlC, ■bfftcoV^TJftW'fSo 

f 1 oa»e><Bffi**<a— «a s 7* f *v a-- k 1 -catt 

*^-f ^^W*l*Ht*J|tHK3lcJ:9R*SnD/ 

A (Read) KJMB 6 ffi^J S*t6W £»«!7— 

yf?ai 3ttBft/»4ttit*tWGATEi*i: 
SiJ»fS^5«JEjB7^W#SStt. «jlEK7ttl¥^ 0 !7- 

ifiE ve ffi a <^> 17 - p k 755 m \z s n s «t 5 

[0 0 3 4] *^>f ^^E««Ftt, 9 s 

1 0<£>^I7 — (SHI 2 {^t" J: 5 |^W7^^7- Pb t 
*Y *»*!7 — Pe t tr— ^»*!7 — Pp£:<£>3ft^38£ 
ixatT* >r * ^ -b HB£* S ti 6 o /^7^^!7-PBli^ 

*Y 7^11 I bCDfrlC iot, l/ — *a*!7 — PeISaW 
r^^ OT 7— I bir-f U — *^°I7 — «jjfc I ei^APiJflE 
laot, tT— ^^ OT 7— Pp|^V77/n°!7- «SE I bt 
-Y i^-^^y-tS lei: t°— ^/n'!7- SSS I pir^^P^ 

— I eco*D^^^>, ^^Sti^ri:, *5J:t>\ ^ 

[0 0 3 5] E»/Ml*i^tWGATEff^ «t 

►jfii^M^s^^^f^&niaoT, e»b#« 
d/a (ib) 4^m*As«atK7*cifltiies 

iX. /^7 7^7-lglb^Wf5o -ft"- ^^ OT 7 
-m^IetlD/A (Ie) 1 5 «toTJW*lSn 

ttD/A (I P ) *«S1 6*Cj;oT*iJllPSixS«SEK 
9iaotM^tt§o E®B#(i:^#ft:^-if 1 0** 

nsn. ^=^HK2^^*a*^#jcsL*:«*Asa* 

[0 0 3 6] |3t:, U— !f 1 0 <D%\&Jim&. 

EFM2(cJ;i9 x N /MT^/^17— ffl*^^ 

t?lit c 7 hco?H*SrtT5 fcftl^. -Sco^f U-^^!7- 
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-e^^|H]2§2(Dm^ffiB^M l 9^^C-r, Ifyb^fiJ 

-ti4ofc*K:jfWIB«llfci r%-C4c*>Ji* 

"9> t^-Soi/^J; < teotzk r.6-e^:*>T 10 

K3J5SD/A (Ie) ^«|«14, D/A ( I p) 
1 5, D/A (lb) ^Ml e^^rtl^^^^^flf 

/*!7 — «jftl e> tr— ^/^!7— I p«r»3£L, /<>fT 20 
^^°!7-Pb, >YI/-^/^-Pe, ^<!7 — Pp£ 

MfPi-6. 

[0 0 3 8] D/A (lb) ^Sl4, D/A ( I e) 
»S15, D/A (Ip) BlMftl 6<0M9Pttft<0£ 

^ift^tci^^-^rv^s^ta^^A/D^jftS&i 7 

TtfcttiU rftfcHCffi^WEfcfcSJ; 5MD/A (I 
b) «««14S:KSt-6o r.*U£J:!K /MT^/^ 30 
— PB*«»*sn*o ^SS^aiify^- 
K0K4J: "9 tti^£*x£^r *>^!7 — Pp(P w<^ 
SrA/DSElMSi 7-CHW1U jJrS£0>-f i"— *»<!7-P 
Ei:45J:5liD/A (Ie) SE«»l 5<om***i«i- 

/<y—<D2.fe<D/<y — [Z.Wtl£l't^Wi&\^ D/A (I 
p) SE*»16fclD/A (Ie) ««*15fc*U^ 
I pi: Ie^^L<^»9 > Pp=2XPe^4 

D/A (Ie) 3E«tggl 5<Oaa*«[^*ti-5>f I 40 

!7-m«Ie£D/A (Ip) 1 6 <DWLT£mztt1r 

z> t°— — 1 p^t5^u< fttftv^-e, #w 

J:9^fia?)D/A (Ip) f«16^m 
[0 0 3 9] iP"t>, 0 2 £9, -CU— Xs<V— mfitle 

St I pl3fc°— ^^9- Pp— -Y Iz-^/Ny-PEfcl-tO^ 
Ie: Ip= (Pe— Pb) : (Pp— Pe) 50 



Ip= (Pp-Pe) / (Pe-Pb) Xle 
0^9, le<D (Pp— Pe) / (Pe-Pb) {SF<£M64rff 
Sit, D/A (Ip) 6^»*"f*ttfJftV\ 

[0040] rcoi 5 4*J»4rff5 

«ft(B5p a p*rfflv^5i^»Sftv\ U^t, Eft****** 
— — Pp> -Y — zxs< 17 — Pe n /MT^^7-P 

[0 0 4 1] (*lfc<B»1»2)o^;i, mM<DMffi 2 fco 

tti <h^s]c«^^^col^T^ > i^i]c^ : -^^ffiv^Tv^-5 0 

5, |S^^6tC|S«6^n^^0^tC^t-5tiC7)'efo l 9, 
T ;* 17 — £ y-^±<RC^ U "9 . 

[0 0 4 2] B4li, *K9iCD^M<DJ&1&2{£&Z>U — 

1fW«i3fi«4r*i"o HUf^lvr, m 1 fcRI— «F#ttRI 

^^082 tcj: 19. 1 ocom^^^e^ 

S**f*:^— 1f^!7— ^ = ^^S7 0 0^«fiE*tl 
TVn^o ftl|C[Bia3, D/A^^6, #T 

v^5ioir/A/D^«ISSl 7tcj; 19. E®Smj<DH^ 

u-if *«Hi Ai"^ * 17 -sw ^ 

[0 0 4 3] ^^c. ^©Ie]K3(cJ:I9. M*»3S*Ua^ 

ftu— ifBib*«6 oo\cffit£irz>¥mi*i'—F'<y— 

MlP^9 0 0«^tv^o ^b^, A/D3E* 

<5 V ^ T U ^ 17 - g mm * ffi IE f 5 U ^° !7 - @ «R« M 
jE^gk 1 0 0 0«^t^6o 

[0 0 4 4] *{C»f1^o^Ttfc^1-S 0 E»B*tt. IS 
»/S«iS:^tWG A T Elf^C «t >9 W "9 &?Lbtl> 
5*-T 1 3(CJ: 19 D/A (lb) 2E*»14<£> 

w*^«aE*7(c«j(&*ti-c^>f r^^i7— «at 1 b^ 

©J»UT*5f9. ffltlHilK3ttE»3K«8J-ASKffi^— 
7Kr>^5<Offi^$:A/DS»§gl m<h 
HCffi*«BElc:/«c5J:5^D/A (lb) MS14^ 

[0 0 4 5] 11*54^1^ Z.(D%m(OWM2\CiS 
V^-C. D/A (lb) fI^14(7)^^A/D^ 
17MA^U D/A (lb) 3E«IS1 4(^m^«fE* 

*a-e#«j:5^ufct>oK«ai"S. ^tt, e«« 
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^5(7)^^D/A (lb) 4<0®I££A/ 

^s«L<45i5i:D/A (lb) *lft«14<0R 
ft|t*:*|jEi-5±5^i"5-i:^ D/A (lb) £A 

T^«««lb«:. 17 — Pi* «HW-r 6 H*«jMI[ 

i r^Kts: <t^-e§:^co-e. /^t^/^-pb 
torn*. *t>«*wft^T^^i7— o«c. in^ N 

[oo4 6] jfejc. »*«5^^w«. ^(DmmcDwm 

rf«ilftiroB»»^»^. d/ A (lb) 
4<^R^tt£^T;*^!7 — Pb k(Dm$ik$:3bt>t>* 1 £tb 

^5 0BMA/D«lWi7-?»lllU fck^Ufc 

#»rt:D/A (lb) f»Sl4i7)8£t^/^7^^ 
!7-PB£tf>BI«<fc 9, D/A (lb) 1 4 <£>RS 

[0047] i*. /^r^^y-PB^s 20 

J*Pb = PrX0. 5 ICf^i^il £1*Eft»tfEtf>fufC 

n«n, KHiBiiK3a. d/a (ib) m&^i4%m 
\^xs<^T*m%L i b&sjitpu if i o^a 

*^17— a«S*^l7 — P«i:#Lv^i7— J: 5 £ 
RJS-TSo &^g[|?[e]?S3 J2D/A (Ib) IM14 

:/^*-/^K[h]&4£«LTA/D^&S1 7 J: 5 « 
tUL, Pb=PrX0. 5 £/£5B#tf)D/A (Ib) 30 

fc»Kijtefc**fcit«tt/hs<K3e-rswi't*. pb = 

prxo. 5 5 0 D/A (Ib) 

1 40Kft«t^>fT^^!7--PBi:0|l8fll«:*»-5IR 

li^fL fc:£R*«£ol*Tx — :/A-tf>J; 5 5 & 

Z>Zkfi*X£Z> 0 40 

[0 0 4 8] D/A (Ib) IM14^) 

8£fi^^7XA'!7- Pb £tf9BI#£fckri>£#>5}t*!> 
Xts<z.k\z±*}^ S^A^E«R»cX**lc*— * 
T>7°5^ffl*«:A/D^»l3gl 

PB4r»j«i-^/<-rr^«fltffi[i b*. 
- P r * HMH-f 5 S*«fln«[ I rK*t l xmtfrt- 5^i* 

*^>rr^^i7-PB^»Si-s^ < h75s^tBtc*So H 



18 

El 5 (a)j3S/*>f T*>^!7~Pb=|?^>^!7 — PrU1RJ£L 
fc»^£, HI 5 (b)^/^7^^!7- Pb<S3£>^!7 — P 
R{cR3£Lfci§^&. H5(c)iW7^^!7-PB>ff 

[0049] »ctc. m^m6 comma. z<Dmi&<owm 

KTfc. D/A (Ib) 4C0^^tt<t A/D3EK! 

*l 7<^**«:i:^BI««:*>&^i:«)*«)T43< <t 5 

S4^e>Efttt»iX5B^t-#7>^5<oUA4:A 
/D2EJJ»1 fcb^i:i6*«6fcD/A (I 

b) XlMgl 4^Sf(^A/DfMl 7C0^&tt£ 
tf> D/A (Ib) MM* 1 4 <0»£te*** 

t5 0 D/A (Ib) »14^£lttA/DM 
S§1 7^**«[^^BI«***5ISli:^i*Lfc^K^tt 

[0050] ZCDX 5 SC. D/A (Ib) 3E«IS14^ 

rs«£a/d3e*si 7 

S0D/A (Ib) 4^ffl*«rA/DjC«»l 

y^^r^m^fttt i b*. s*^i7— PRSr«i»-rss*« 

Jttfil r<h^L<f^r <h^-C#5^T% D/A (lb) 
*«Sl4i:A/D**»l 7^T^^^-/W^/^ 

^7^^y-PB^S^y-PR £ 5 <fc 5 

[0 0 5 1 ] (*Jfe(D?g®3)o^{c. **^«3lco 

[0 0 5 2] 0 6 13, **W<0*tt<0»»3KJ;5V'-- 
— * fcwtffiSi- z>um:^-t» si, 5 2iif-^ry 

7° 5 £ /JOW-r— ^^^-n !77y7 P it5fcft^)fi^ 1 

8 te^e^lElSg 2 <hif— >-^°5^ffi^t5 1 tcomi: 
^/^t/WGA T E ff »K <t o X3$±tifft*> £ ttGA 
[0 0 5 3] jS»lHl8S3^oJ:t>-D/A^*S6tC 
17 - l < 4 5 <t 5 ICRS-T >5 ffl *»36R5£* 

a 1 1 0 o&mi&ztiZo 

[0 0 5 4] fttC»^COV^-CRWi-*o <Kt-^-<^^ 

5 1 <t^ra^a:je*^Tv^<!:i-s^. -e^^ 



(11) 



WW 2 001-229561 



19 

SIS 2 J: 5 i^-if ©*P*^Jt^v^*p*»d«1»— * 

*<flf*W:*V^"C, tfr^SOHWJtt + ftJj^- 
iWJfcttftlU D/A (Read) 6 (OK*-C-t<0 

7lc*-rJ:5fc, 7>fyffai3i:J:otItt*7(0 

ix5 0 1r**&l::E»£*K ***W]K:*E»«**£ 
y ^s*>5 J: 5 ftftx^r * ^ T?H:raB*i* k&v^ 
ir^ ^ra^*IS®^<7)«^CD-RW^ J: 
x-f*^-ete, Hs^efc^re^EftStifcB lock 

17 — ^tV^, f#M5B 1 o c k(D]g.&<DB 1 o 
c k SrJH*UTL4 5**i3fl«*>So 

[0 0 5 5] ^*lM*tU 3 "CH:, |E^B# 

A*«Hf-<o«JBE^«L<4 5, D/A (Read) 

*lilK3^D/A (Read) 6 OUl*«£ESrl? 

£H#^D/A (lb) KUWl 4©ffl*«JBEi»U<tt 

[0 0 5 6] E»tt«^fe??4«H^*t>6i:^>f y*- 

««tW7^»JW«JEES:«ff«EU<T*#So 
^>fyffai 8 9. ^^0K2J: 

r^t?, ^CD/A (Read) SiS6(Dffl^SE 

So 

[0 0 5 7] 

£JLL<0J:5fc:, 
ft K mr tf> If * fl# <£> * 1/ - if <^ Hi * % * ~ ? -r z> n± 

# u-irmm^®. t^sst 5 r * '< v -mis. 



20 

^17— »3SS#ai:*r«i5 J: 3KLfc*>-C> 

?v KM J; o -CjE»c*lH-ra - £ ^^IilB-C*>S r £ Sr*J 

£jb^t<>, af«*w*^fc^!7— <oiBij«is:K*t-iia 

L 9 5 u-1f«iJIIWfi«^»fe*t«»****>S. 
[0 0 5 8] 4fc. *«<0»#*2<o«WK«5 u— F 

KitittjtttJWitlrU, «TEKa6«U*»«Ul* 
^MES^^^LTSuE**^^-if^S*^!7-- 

30 a**WE«*«^*«LT«TES*^l7-»J»*t» 

^c^^:. Eftfip««FE»**iu#a^ia*^ft*.'rs(rE 
*9&^i£<^ E»«F«-«rE«*«EaE*#a^a*« 

lf*^APC»J»fl[«:^V^T*J»*:tTV\ 

17— ft, if>^/^^— yu K*c «toT^I7 — S:*fcffiLT« 

^^P^^TV^ N ^^17 — U — ^^!7—<D*IJifll>(tftC 

[0 0 5 9] 4/-c, 3 <038W^«6U— if 
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ib» dcttr ^ b^b* **f* ^ - if a* ffl ^ -r-* * m^^i? 
-ewe t mm^mfc u-*?^ y—t~* #air * 9 * 

5M*Ka6«a#«i. WEWai&aMftW*«*>|*HJ« 

[0 0 6 0] *iO|»*«4 0«W^«61/-f 

Srtf 5*^ttE«ES*SS«*c:*5ttS, ¥#fti^-iftfv* 

HuiB«*«JBEaE*|ElK^tH*fliE i fuES*1E k <Dm 

zmm-TzmmmmT^k, ws^m^-^mm 

A^&\E\i&k, w\ummmMTi/y p <DmxkmmD/A 
wif^t^^y^g^, WEsassitSTv^ai 

*/u*J*-r*A/D*»iai&£ iiuED/A^& 
<fc9««£U E»l*H:H9EIRa6*i#ir>'7 p OUl*^e,«r 

ED/A**HK(om*^«) ^ »*T«rE«ataR<o««t 

<h (r! cicis^-r 5 r i *s pjiB4 u—!f 
[0061] -£t^ *m<om>&m5 <DftW{ci%z> u—<y 

ftS^Srfi^^WEftS^aSH^fe^S, 

wrm***, suE¥*f*v — if 
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£A/D^jft[e]S84. E»l*"C*V^»||B^«frED/AaE 
-C* » fc^r v> * Mt £ iiu IB D / A SE*IelBS^ ffi * i" 

[0 0 6 2] Sfc. *B0«r**6 038W(-««^— if 
W»»«l-J:*ttf, if Mi 9 ft-T^r ;* * KE 

HcS^&W^Jt^ttEftlf^MB^isrt-S, 
ifO^I7 — *r«Hp-f*S*«-C*oT, «TE*3W*^-1f 

- KO**ft«JEEaE«LTU*-r-5«*«£E**|elK 

JB<h. HtE*«t«£E^*@K^a*mffi<hHuES2|6*iE 

ttE««*^****nTI¥*^I7— SrWJtp-TSH^I? 
— «BW3Ri. ME**f*w-iF^ati-*StSrft5e-r5D 

Amkw&<n\&fik &m%mkcm v &x.m&9MM<nm 

>v&ttrz>A/n9mm&k, E»«f-C*v^ 
30 »|B^»ED/A*»iai»^^^^7WB»*rlil*LT, 
mEA/D**Ei(SoM*fi»o»b*K*afcoT** 
if<om^^b*^#i-£^I7 — oSEYbJI*rBi# 
U EftiS^MEEft^^ftv^ffllB^jftfefc-r^^^fll 
^{tt*tufED/A^^(e]K-ffl^-r^^^IeIS§^ 
6J;^:L^t\ S*W^««E*iJ«i«£Eftt(ia-r5A 
/Dmi&l£k^ Eft«r^^>f r^WiKiftiJIW-t-SD/A 

[0 0 6 3] *fc, 7 9* 

«»»«^«t<xtf, **#u-1f^J:9**ttE»iE# 
«cE»W*«:ff 5**ttE»S**«K*5»t*, 

Eft* tu <7) **f* - if & m t> -r * m z> '< v 
~mm% k sfr m^m* u—ifs< v - ^ n * ± 9 « 

50 5UAR*«iu*ai, HtrEW*»**w^aco*aj» 
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M«¥***fl^aJ:5fcLfc^^ B*WW» 

SD/Aaawgfc*, mmmmm^mmm^mmmm 

IBD/A*»iaiS^ffl*^«tl*iT«rlB««*0*«K 
itWr^^oA^tJiUrL, l?^fl#teiiufED/A^SI 

0K^a**»B»«it«r>^OA*K:««L, IB 

^ S*APCOS3»ftEE*HiftaE3EL-CV^< ~ fctft-C 
W*APCOil«*»^J:S**ftU*ait3ft«UIMS 

[Hi] *»W^3W^»«lfc*jrtSu--1f»JWSS« 



[0 3] *»Ho**<o»IBi*ci*srt5u-iFiwtipjK« 
[El 4] *»W<o*«i(D»«2tc43rt5u-iriW|ipsft« 

lie] *3£w<omm(Dftm3\c&vzu-^mw$im 

1 h^>r*— k 

2 ^^.^[el^ 

3 MUSK 

4 f^y^-zUKIilB 

5, 2 3, 2 4, 2 5 *-jK7>^ 

6, 1 4, 1 5, 1 6, 2 6, 2 7, 2 8 D/A^& 

7,8,9 k^ek 

1 0 if 

11, 12, 13, 18 5^3^19: 

1 9 ftJ^HSS 

2 0 *tf h A^- )V K0& 

2 1 ifv://^ — /I/ Kiel ft 

2 2 ^ K@B 
10 0 S^*? — ^e^*^& 

200 ^r^^<7- ia^^a 

3 0 0 -<l/-^^!7-^^^^ 

400 >r *»<i7— tft^^a 
500 tr— *»<i7— aa^a 
eoo if igift^S: 

7 0 0 ^*ft:u-if^l7-^n^#® 

800 uAKttttui^a 

9 0 0 1f>>*!7 — IBMl|#» 

1 0 0 0 Hl*^l7-B«4l[*|iE#a 
110 0 tttfjK££R«#» 



IH8 ] 



Gate 



Read 



Read 



7 <f **_t<7) 
BlocktiOEH 



eft** 






Block 


Block 


Block 
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#0f? 200 1- 



100 



600 

WGATE 



ESMP 



D/A 
— (Read) 


-r 1 


A/D _ 


Htt 









14 



D/A 



1^3 



<le) 



11,12,13 

100 : J»/l7-%=*m 

200 : /<-rr*/t9-s 



200A00.500 

300 : << U-*/t5>-t=*MI 
400 : >f U-*/t7-M£*Bt 
500: 

600:¥»*lx-*rtttt¥« 



D/A 
<lp) 

7 

16 



l EFM2 T^f P— 

1 r« 



10 




(=1r) 




[B4] 



TOO 



ad) — D/A — ?^ S 11 



A/B I- 



800 



1000 



mm 



700 : 

aoo : mjjmmmm*m 

900 : !f/t9-ttB|*Ht 

1000 : th^A7-ee*«iE^« 



900 



D/A 
(IP) 

"5 — 

16 




1 

EFM2 



600 



(15) 



4#BB2 001-229561 




ime] 
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imma] w-f&i 3^-2 n 6 0 (2001. 2. 6) 

[3MJM*IE 1 ] 

fe^ltmrroi?^B#w^*<* u— ifro - * -r^s 
ft^WE#lSftWfc' , ; y hcOE^l-^frU-if^ta^ 
!7— *-*^gto*=**fc^#^<*U— ifWb* 

i& icta: sr-r 5 ' w r * ? — t , 

3t^WIBflk«#» t° ? b IBOiHic^t^fr u— If # ffi 



#frw-1f©?5^-«I7-S:*iJ»t-5l5^-<I7-»J#P3R 
ME^tt^— 1f»w^'<-fr**ffi**^*'Wr 

HuE^ii** ta^sro ta^ t uiE/v r *w$mi£.m%.<r> 
<o ta^ zmmmffimi^m l xmmw^< v —worn * 

E^B#(iiuE^lg^ta^Scom^(-^^THu 

e«^b$ tfj Em«m/ES«i^©w ta ts mm & v- > -?>\> * 
buE¥*<*i^— ■fiz.m.-rif— fm,%L%&:JZ-tz>z°— 
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ffiiE-r 5 I? - g <t fc r t 

iu iep^^i r >- -7<d m ts & mr mmffim iz&m z i% x w 
am m^m* u -if icffi-rmm & frfe-t z d / a mm® «s 

is 

S(r^2m*ir>'7'rotJb*tMfED/A^si[HiKrotii* 
t t» »*-xmiE.mMm<omwm-%r t-rz* 

Hu3B^*Btir^7 p rotti*«JEEi:BUlBD/A^«|[5]Kro 
fcH ^Jffiff L tf-^ * ✓USE*-*- 5 A/ D W&mHk k 

fl5IED/A^lftlElK07 f ^^/Hi[*«rfBA/D'Slj|[HlK 

§E»NF«Sfnssan*gi|'ir>7°(0ttJ^j^»e>«(rSED/A^ljl 



k. 

ntimmffi.mizm&®&<r>mtim!£k mmmmmz t »i 

f-^Wck, 

lE»B#-e/i v m Huia D/A««iEii8i;f^? /Ht-i- 

^tU^UX. iiufBA/D&»[H]K^ffi;Wf^^b£SS 
<K^tlIfBD/A^miHlK^m^-r^^»lHlSSi:^^l^fc 

'<y—*mWir&<gm.X'ib<z>x, 

ffi.mi±m&\Eii& k , 

k, 

wimmffi,nmm&\E\i&<nmt>mi£ t mmmmmiz k<nm 

z&m-rz&mmffiT^yk, 

HfriE^j»ft u—ficmffi^ffi-rmmm t ^ u 

y -*&mir mom k^ 

v^Wck, 

mmmxt£\ ^mm k buie d/ AmmmwcT* s> ^ 

fc x v? * S: mJlE D/ A3E*0K-- ffl 6 ft If 

if 05 tti^; = ^ i-5 piffle !7 -^e 
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E«B#l-iuEHJ*»^&a#^ 

g^etc^ l < /.e 3 ± 9 z m*«*»*#a £ 

8 ] if K &*)1£t4*2 t-IBSW 

ME:7* h^*- K©t«t£E«»LTUAt5t 

BuE^w^^-if u 

!7 - *rlW#Pi- * * - MAP* £ . 

jWE«*w*> ttflr * £ BufE^mt mr > -? <d m z> t m 

«TEm*«EE«»|sia^blltrE»**ll«r>^OA* 

E»«Ftt«TEI»*l|MiT > ~?<n mjj d» b MED / A^& 
EUS^U^-SO 19 »^TfrE*SEae^««E«:«6iJ»i-^ £ 
ME*«K*£E3EJftlE]K*^fJEK^if#Br>^ 

w*i*tt«rED/A*»iHiisoui*35»e>«rEK*it«r 

^OHJ^-SJ 9 *^TME««tjH^««K«r*iJ»i-S £ 
(MrE«*«ffi**ia*<3!)Ul*4rttE»**i«r> 

e^b# t fc T-itfjiE^^ 0 y-£?k7£-rz> mmm& 

m<vmJ£&&teZ>1&t U E«**fe«*'HSO0»;b*IJR 
t£ 1 o«±^ip|Btt*jft* LT«rE*2p«JEE8RO«JEE«r 

[^tt*fiE2] 
[*IE2t**»&] W*|fl# 
[*£E*Mfe*B*] 0 0 0 3 
[*jE*»] 2EJE 



[0003] f*^r^a^**^w-if^°i7--SiJ^ 

«C0W«I^WHHE 1 -2 04 2 2 4 ^'AmCtiffi. ZtlX 
>^n 5/^|3S:^"f 0 EUc^T. 1 0 #}fcx ^ * ^ tc^f 

Ki~5^ b A* — ;v KIhIK, 2 l J3^e~* IhIK 2 cotib^ 
4rif ^yOi^*— ;v Ki~51f >?>vib— K@K, 22li 
^e^^[e]&§ 2coffi^(^fc°— ^ w<^£/fc — ,^ Ki~5 
— /uKBK, 1 9i"i^:ti^tt^-rr^S2p«i±, >f 

5fgl, S2, fB3<o^#/wflr*«rU*"f*IW«Plil 
2 6ftftiJMIelKl 9fl*b<0*l<Bx^*'WS*«:'* 

3g 1 9 rt>bcO|jMc^x^^Wf-^£^ ^SP*Ht- 
^t5D/AtM, 2 8 ttfH10|e]l& 1 9^b^3 

co x is * Mt^ -mmmj± 6 d / 

A^m^. 2 3liD/ASil2 6^bO/W7^1¥ 

4^d/ase*«2 7t*b<D^ u-xmmmfrtv ^ 

>v^—>v KIeJK 2 1 "C*— ?v Vhtc^^y^^—ju Ki/ 
^/wi:*tt:«L. t^iUBtSf-^ry^ 2 

5llD/Af»S2 8^^cOt 0 -^^°y-S5¥*H^_^ 
— ^ Ah— ;v KHB 2 2 "C*— /V- KL/c if — — ^ K \s 

7, 8, 9 |-±^tl-^tt"!f-^r>'^ 0 2 3, 2 4, 2 5 CO 

Mi^uTwaaRs ^^*f*:u-if i oomzw, m 
^^#a, i2iif-^EFM2i:0i:tis 

[#j^ffiIE3] 

[*SE»*«B*] 0 0 0 8 

[0 0 0 8] -^(Om, BUE-C V^— ^^°!7— Pe t ^ 
/^-Ppl^^ixf tlr-^ E FM 1 , EFM2MJ;i9 

tXJ^tlSo [U3[C7Fi~J:9t-. /^7^^17-Pb 

1 2j£^t£tkj^ ^zMM^ikX -< i/~-^^ 0l 7- 



(19) 



WBB 2001-229561 



p^fit) SWJE»£fcSD/A**«2 6, 2 
[^MIE4] 

WjE#*«I«] 0 0 6 0 

[0 0 6 0] **0)|(|3ft«4«)»8^C«aw— 9 s 



SESUUBi:. TWrlBlfta6*i«r^^coffi*i|(HED/A* 

«JE<hmriBD/A3E*lH]K^ai*«ffi*aRUT^^^ 
K^^^^7U«*MfBA/D^«Ii]K^^^^/v-«[{cJ: 



(72)«9J# HI* 

#;njRi«t&m**r»r8#»(o 1 tar** 



F ^ — 5D119 AA06 AA38 AA40 BA01 BB01 
BB02 BB03 FA05 HA04 HA12 
HA49 HA50 HA52 



Searching PAJ 



1/1 s<— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001-229561 
(43)Date of publication of application : 24.08.2001 



(51)[nt.CI. 



G11B 7/125 



(21 Application number : 2000-032208 
(22)Date of filing : 09.02.2000 



(71) Applicant : MATSUSHITA ELECTRIC HMD CO LTD 

(72) Inventor : MIYAGAWA SATOSHI 

MANABE KAZUO 
[MAI NORIO 



(54) LASER CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dissolve the problem that it is difficult to 
precisely detect peak power and bias power for controlling laser power 
when a modulation speed of a laser is increased. 

SOLUTION: A bias power current lb is controlled by an operation value 
of an operation circuit 3 from a reproducing power current [r control 
value of a servo amplifier 5 at a reproducing time just before recording, 
and since an erase power Pe is relatively longer in its period, the power 
is detected by a sample-hold circuit 4, and an erase power current le is 
controlled by the operation circuit 3, and peak power Pp eliminates a 
bottom-hold circuit and a peak-hold circuit by controlling the erase 
power current [e by the operation value of the operation circuit 3, and a 
laser controller without requiring high speed performance to a 
photodiode and a monitor circuit is realized, and the problem is 
dissolved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The playback power monitor means which is equipment in the optical record regenerative apparatus 
which performs record playback to an optical record medium by semiconductor laser which controls the power 
of semiconductor laser, and carries out the monitor of the output of the semiconductor laser at the time of the 
playback in front of record, A bias power setting means to set the bias power which is the minimum power which 
semiconductor laser outputs at the time of record of the pit of an optical record medium as a semiconductor 
laser driving means based on the monitor value of said playback power monitor means, The IRESU power 
monitor means which carries out the monitor of the IRESU power which is the power which semiconductor laser 
outputs at the time of elimination between the pits of an optical record medium by sample hold, An IRESU power 
setting means to set IRESU power as said semiconductor laser driving means based on the monitor value of said 
IRESU power monitor means, Laser equipment characterized by having a peak power setting means to calculate 
the monitor value of said IRESU power monitor means, and to set the peak power which is the greatest power 
which semiconductor laser outputs at the time of record of the pit of an optical record medium as said 
semiconductor laser driving means. 

[Claim 2] The photodiode which is equipment in the optical record regenerative apparatus which performs record 
playback to an optical disk by semiconductor laser which controls the power of semiconductor laser, and detects 
the light of said semiconductor laser, A current potential conversion means to carry out electrical-potential- 
difference conversion and to output the current of said photodiode, An error detection means to detect the 
error of the source of reference voltage which determines the playback power of said semiconductor laser, and 
the output voltage of said current potential conversion means and said reference voltage, The playback power 
control system which has the current source which passes a current to said semiconductor laser, connects the 
output of said error detection means to said current source, and controls the playback power of said 
semiconductor laser, A bias current setting means to determine the bias current passed to said semiconductor 
laser, The output of said error detection means and the output of said bias current setting means are switched 
alternatively. A switch means for the output of said error detection means to be connected to said current 
source at the time of playback, it to make form said playback power control system, to replace with the output 
of said error detection means at the time of record, and to connect the output of said bias current setting 
means to said current source, The sample hold means which carries out sample hold of the output voltage of 
said current potential conversion means at the time of record, An IRESU current setting means to determine the 
IRESU current passed to said semiconductor laser, The laser control unit characterized by having said IRESU 
current setting means and an operation means to calculate the set point of said peak current setting means 
based on the output value of a peak current setting means to determine the peak current passed to said 
semiconductor laser, and said sample hold means. 

[Claim 3] The semiconductor laser power monitor means which is equipment in the optical record regenerative 
apparatus which performs record playback to an optical record medium by semiconductor laser which controls 
the power of semiconductor laser, and carries out the monitor of the output of semiconductor laser, An output 
error detection means to detect the error of the output-power reference value which semiconductor laser 
should output at the time of the playback in front of record, and the output-power value at the time of the 
actual playback detected by said semiconductor laser power monitor means, The semiconductor laser power 
control means which sets output-power desired value as a semiconductor laser driving means based on the 
detection result of said output error detection means, The laser control unit characterized by having an output- 
power desired value amendment means to amend said output-power desired value based on the monitor value of 
the output of the semiconductor laser driving means after setting up said output-power desired value. 
[Claim 4] The photodiode which is equipment in the optical record regenerative apparatus which performs record 
playback to an optical disk by semiconductor laser which controls the power of semiconductor laser, and detects 
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the light of said semiconductor laser, The current potential conversion circuit which carries out electrical- 
potential-difference conversion and outputs the current of said photodiode, The error magnification amplifier 
which amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The playback power control system which it has the current source which passes a current to said 
semiconductor laser, and the output of said error magnification amplifier is connected to said current source, 
and controls playback power, The switching means which switches alternatively the D/A conversion circuit 
which determines the current passed to said semiconductor laser, and the output of said error magnification 
amplifier and the output of said D/A conversion circuit, and makes it the control signal of said current source, It 
has the A/D-conversion circuit which chooses and carries out digital conversion of the output voltage of said 
error magnification amplifier, and the output voltage of said D/A conversion circuit. It is the laser control unit 
characterized by for the digital value of said A/D-conversion circuit determining the digital value of said D/A 
conversion circuit, switching to the output of said D/A conversion circuit from the output of said error 
magnification amplifier at the time of record, and controlling the current of said current source. 
[Claim 5] The photodiode which is equipment in the optical record regenerative apparatus which performs record 
playback to an optical disk by semiconductor laser which controls the power of semiconductor laser, and detects 
the light of semiconductor laser, The current potential conversion circuit which carries out electrical-potential- 
difference conversion and outputs the current of said photodiode, The error magnification amplifier which 
amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The D/A conversion circuit which determines the current source which passes a current to said 
semiconductor laser, and the current passed to said semiconductor laser, The switching means which switches 
alternatively the output of said error magnification amplifier, and the output of said D/A conversion circuit for 
the control signal of said current source, The A/D-conversion circuit which carries out digital conversion of the 
analog signal outputted from said current potential conversion circuit, and outputs it, A digital signal is outputted 
to said D/A conversion circuit at the period which it is not at the record time. The laser control unit 
characterized by having read change of the output signal of said A/D-conversion circuit, having acquired the 
variation of the power to the variation of the current of semiconductor laser, and having the arithmetic circuit 
which outputs the digital signal value calculated above at the time of record to said D/A conversion circuit 
[Claim 6] The photodiode which is equipment in the optical record regenerative apparatus which performs record 
playback to an optical disk by semiconductor laser which controls the power of semiconductor laser, and detects 
the light of said semiconductor laser, The current potential conversion circuit which carries out electrical- 
potential-difference conversion and outputs the current of said photodiode, The error magnification amplifier 
which amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The D/A conversion circuit which determines the playback power control system which it has the 
current source which passes a current to said semiconductor laser, and the output of error magnification 
amplifier is connected to said current source, and controls playback power, and the current passed to said 
semiconductor laser, The switching means which switches alternatively the output of said error magnification 
amplifier, and the output of said D/A conversion circuit, and makes them the control signal of said current 
source, A digital signal is outputted to said D/A conversion circuit at the A/D-conversion circuit which carries 
out digital conversion of the output of said error magnification amplifier, and the period which it is not at the 
record time. The laser control unit characterized by having read change of the output signal of said A/D- 
conversion circuit, having acquired the variation of the power to the variation of the current of semiconductor 
laser, and having the arithmetic circuit which outputs the digital signal value calculated at the period which it is 
not at said record time to said D/A conversion circuit at the time of record. 

[Claim 7] The semiconductor laser power monitor means which is equipment in the optical record regenerative 
apparatus which performs record playback to an optical record medium by semiconductor laser which controls 
the power of semiconductor laser, and carries out the monitor of the output of semiconductor laser, An output 
error detection means to detect the error of the output-power reference value which semiconductor laser 
should output at the time of the playback in front of record, and the output-power value at the time of the 
actual playback detected by said semiconductor laser power monitor means, The semiconductor laser power 
control means which sets output-power desired value as a semiconductor laser driving means based on the 
detection result of said output error detection means, The switching means which makes an OFF state between 
said semiconductor laser power monitor means and said output error detection means at the time of record, and 
is made into an ON state at the time of playback, The laser control unit characterized by having an output error 
setting means to set up the output of said output error detection means at the time of record so that it may 
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become equal to said output-power reference value. 

[Claim 8] The photodiode which is equipment in the optical record regenerative apparatus which performs record 
playback to an optical disk by semiconductor laser which controls the power of semiconductor laser, and detects 
the light of said semiconductor laser, The current potential conversion circuit which carries out electrical- 
potential-difference conversion and outputs the current of said photodiode. The error magnification amplifier 
which amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The playback power control system which it has the current source which passes a current to said 
semiconductor laser, and the output of said error magnification amplifier is connected to said current source, 
and controls playback power, The D/A conversion circuit which determines the current passed to said 
semiconductor laser, and the switching means which switches the control signal of said current source 
alternatively with the output of said error magnification amplifier, and the output of said D/A conversion circuit 
While having the switching means which intercepts the input from said current potential conversion circuit to 
said error magnification amplifier, switching to the output of said D/A conversion circuit from the output of said 
error magnification amplifier at the time of record and controlling the current of said current source While 
intercepting the input from said current potential conversion circuit to said error magnification amplifier, 
switching to the output of said error magnification amplifier from the output of said D/A conversion circuit at 
the time of playback and controlling the current of said current source The output of said current potential 
conversion circuit is connected to the input to said error magnification amplifier. The laser control unit which 
makes a different value the electrical potential difference of the source of reference voltage which determines 
said playback power in the time of record and playback, and is characterized by changing the electrical potential 
difference of said source of reference voltage via one or more mean values in case it switches from record to 
playback. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what was stabilized when it set about a laser control unit to 
what performs power control of the semiconductor laser used especially for an optical record regenerative 
apparatus and the output light at the time of high-speed record was modulated by the high speed, and made 
optical power controllable. 
[0002] 

[Description of the Prior Art] Although semiconductor laser is used for the optical pickup of optical record 
regenerative apparatus, such as a CD player, a CD-R drive which can be written in, and a rewritable CD-RW 
drive, etc., since the power of semiconductor laser is sharply changed by temperature or aging (life), when using 
for optical record media, such as an optical disk, as the light source of the equipment which carries out record 
playback, it needs to perform power control for stabilizing power. 

[0003] The detail of this conventional kind of semiconductor laser power control unit is indicated by JP,1- 
204224,A. The block diagram of this conventional semiconductor laser power control device is shown in drawing 
9 . The semiconductor laser to which 10 irradiates a laser beam to an optical disk in drawing, The photodiode 
with which 1 receives the exposure light of this semiconductor laser 10, the monitor circuit where 2 carries out 
the monitor of the output of this photodiode 1, The bottom hold circuit where 20 holds the bottom level of the 
output of this monitor circuit 2, The sample hold circuit where 21 carries out sample hold of the output of the 
monitor circuit 2, The peak hold circuit where 22 holds the peak level of the output of the monitor circuit 2, The 
control circuit where 19 outputs the 1st, 2nd, and 3rd digital signal corresponding to bias reference voltage, 
IRESU power reference voltage, and peak power reference voltage, respectively, The D/A converter from which 
26 changes the 1st digital signal from a control circuit 19 into bias reference voltage, The D/A converter from 
which 27 changes the 2nd digital signal from a control circuit 19 into IRESU reference voltage, The D/A 
converter from which 28 changes the 3rd digital signal from a control circuit 19 into peak power reference 
voltage, 23 compares the bias reference voltage from D/A converter 26 with the bottom level held in the bottom 
hold circuit 20. The servo amplifier which amplifies the error, and 24 compare the IRESU reference voltage from 
D/A converter 27 with the sample hold level held in the sample hold circuit 21. The servo amplifier which 
amplifies the error, and 25 compare the peak power reference voltage from D/A converter 28 with the peak hold 
level held in the sample hold circuit 22. The servo amplifier which amplifies the error, the current source in which 
7, 8, and 9 generate the current according to the output of servo amplifiers 23, 24, and 25, respectively, As for 
11, according to data EFM1, OFF, the switching means which **, and 12 are OFF and a switching means which 
** about between a current source 9 and semiconductor laser 10 according to data EFM2 in between a current 
source 8 and semiconductor laser 10. 

[0004] Next, actuation is explained. A part of output light from semiconductor laser 10 is received with a 
photodiode 1, and the generated photocurrent is changed into an electrical potential difference in the monitor 
circuit 2. A current is passed by semiconductor laser 10 so that the playback power reference voltage VR 
outputted from the D/A (Read/Bias) transducer 26 used as the source of reference voltage at the time of 
playback of an optical disk and the electrical potential difference which held the output from said monitor circuit 
2 in the bottom hold circuit 20 may be compared by the servo amplifier 23 and the playback power PR of the 
playback power reference voltage VR may always be outputted by the current source 7 controlled by this. 
[0005] At the time of record to an optical disk, as shown in drawin g 2 , three values of the bias power PB, and 
the IRESU power PE and the peak power PP become irregular, and the power of semiconductor laser 10 is 
recorded on an optical disk. At this time, a part of output light from semiconductor laser 10 is received with a 
photodiode 1, and the signal corresponding to an optical output is outputted from the monitor circuit 2. The 
signal from the monitor circuit 2 is held in the bottom hold circuit 20, a sample hold circuit 21, and the peak hold 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/09/26 



JP,2001 -229561 ,A [DETAILED DESCRIPTION] 



2/12 ^-V 



circuit 22, and the bottom level of an optical output an IRESURE bell, and a peak level are detected, 
respectively. The bias power Pb is first obtained by changing the output of the D/A (Read/Bias) transducer 26 
used as the source of reference voltage of drawing 9 from said VR to the bias power reference voltage VB of 
the bias power PB. A current is passed by semiconductor laser 10 so that this bias power reference voltage VB 
and the electrical potential difference held in the bottom hold circuit 20 may be compared by the servo amplifier 
23 and the bias power Pb of the bias power reference voltage VB may always be outputted by the current 
source 7 controlled by this. 

[0006] Next, the IRESU power reference voltage VE and the output from a sample hold circuit 21 which are 
outputted from the D/A (Erase) converter 27 from which the [RESU power PE serves as a source of reference 
voltage are compared by the servo amplifier 24, according to the current source 8 controlled by this, an [RESU 
power current is passed by semiconductor laser 10 in the form on which said bias power current is overlapped, 
and the IRESU power PE is obtained. 

[0007] Furthermore, the peak power reference voltage VP and the output from the peak hold circuit 22 which 
are outputted from the D/A (Peak) converter 28 from which the peak power PP serves as a source of reference 
voltage are compared by the servo amplifier 25, according to the current source 9 controlled by this, a peak 
power current is passed by semiconductor laser 10 in the form on which said IRESU power current is overlapped 
further, and the peak power PP is obtained. 

[0008] Said IRESU power PE and peak power PP are turned on and turned off by the switching means 1 1 and 12 
changed with data EFM1 and EFM2, respectively, and the power of semiconductor laser has between the bias 
power PB, and the IRESU power PE and the peak power PP modulated [ power ] in that case for this reason. As 
shown in drawing 3 , the section which forms a pit on a truck is become irregular between the bias power PB 
and the peak power PP, and that the value of the IRESU power PE is maintained is the section which eliminates 
between pits and forms a tooth space. These three power values (the value of the bias power PB, the value of 
the IRESU power PE, value of the peak power PP) can acquire a power value necessary by changing each 
reference voltage of D/A converters 26, 27, and 28 used as the source of reference voltage. 
[0009] 

[Problem(s) to be Solved by the Invention] The conventional semiconductor laser power control device is 
constituted as mentioned above, and by detecting the peak of semiconductor laser, and the power of a bottom, it 
is controllable so that the power serves as a predetermined value, by the way, in CD-R or a CD-RW drive it 
records by one the times (N is two or more integers) the average rotational speed of N on the basis of the 
playback rotational speed of the CD player for music — being the so-called — double — by a stenographic 
record etc. Although recording the data to an optical disk on a high speed is performed and it is necessary to 
accelerate the modulation rate of laser corresponding to this In order to control laser power under such a high- 
speed modulation With the conventional configuration, since it was necessary to detect the bias power PB, the 
IRESU power PE, and the peak power PP, respectively, the possible thing of a high-speed response was needed 
also for the monitor circuit, the bottom hold circuit, and the peak hold circuit, and there was a problem of leading 
to a cost rise. 

[0010] That is, since the delay and **** of a signal will arise in these if what has a low speed of response is 
used for the photodiode or the monitor circuit even if laser is modulated by the high speed and a high-speed 
modulation light carries out incidence to the photodiode for monitors, As **** arises also to a monitor output 
signal and it is shown in drawing 3 , even if the problem referred to as being unable to reflect an optical output 
wave correctly and the output signal of a **** monitor circuit become a high speed Since the rectifying 
efficiency of a bottom hold circuit and a peak hold circuit fell so that a signal becomes a high speed, there was a 
problem that it became difficult to detect correctly the peaking capacity level and a bias output level. Moreover, 
when it was going to avoid these problems, the thing in which a high-speed response is possible was needed for 
the monitor circuit, the bottom hold circuit, and the peak hold circuit, and there was a problem that cost went 
up. 

[0011] In spite of having made this invention in order to solve the above conventional troubles, and using the 
comparatively low speed photodiode for monitors, and a monitor circuit for it, it aims at offering the laser control 
unit which can control the power stabilized also at the time of a high-speed modulation. 
[0012] 

[Means for Solving the Problem] The laser control unit concerning invention of claim 1 of this application The 
playback power monitor means which is equipment in the optical record regenerative apparatus which performs 
record playback to an optical record medium by semiconductor laser which controls the power of semiconductor 
laser, and carries out the monitor of the output of the semiconductor laser at the time of the playback in front 
of record, A bias power setting means to set the bias power which is the minimum power which semiconductor 
laser outputs at the time of record of the pit of an optical record medium as a semiconductor laser driving 
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means based on the monitor value of said playback power monitor means, The IRESU power monitor means 
which carries out the monitor of the IRESU power which is the power which semiconductor laser outputs at the 
time of elimination between the pits of an optical record medium by sample hold, An IRESU power setting means 
to set IRESU power as said semiconductor laser driving means based on the monitor value of said IRESU power 
monitor means, It is characterized by having a peak power setting means to calculate the monitor value of said 
[RESU power monitor means, and to set the peak power which is the greatest power which semiconductor laser 
outputs at the time of record of the pit of an optical disk as said semiconductor laser driving means. 
[0013] The laser control unit of this invention according to claim 1 By having constituted as mentioned above, 
the power at the time of the playback in front of record is detected, and bias power is calculated. IRESU power 
Sample hold detects power. Peak power Since the time amount to which IRESU power is outputted is 
comparatively long even if it is characterized by calculating based on the detection value of IRESU power and 
uses the low speed photodiode for monitors, and a monitor circuit From detecting correctly by sample hold being 
possible, control of power can be realized to stability also at the time of a high-speed modulation. 
[0014] Moreover, the laser control unit concerning invention of claim 2 of this application The photodiode which 
is equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser, and detects the light of said 
semiconductor laser, A current potential conversion means to carry out electrical-potential-difference 
conversion and to output the current of said photodiode, An error detection means to detect the error of the 
source of reference voltage which determines the playback power of said semiconductor laser, and the output 
voltage of said current potential conversion means and said reference voltage, The playback power control 
system which has the current source which passes a current to said semiconductor laser, connects the output 
of said error detection means to said current source, and controls the playback power of said semiconductor 
laser, A bias current setting means to determine the bias current passed to said semiconductor laser, The 
output of said error detection means and the output of said bias current setting means are switched 
alternatively. A switch means for the output of said error detection means to be connected to said current 
source at the time of playback, it to make form said playback power control system, to replace with the output 
of said error detection means at the time of record, and to connect the output of said bias current setting 
means to said current source, The sample hold means which carries out sample hold of the output voltage of 
said current potential conversion means at the time of record, An [RESU current setting means to determine the 
[RESU current passed to said semiconductor laser, Based on the output value of a peak current setting means 
to determine the peak current passed to said semiconductor laser, and said sample hold means, it is 
characterized by having said IRESU current setting means and an operation means to calculate the set point of 
said peak current setting means. 

[0015] The laser control unit of this invention according to claim 2 By having constituted as mentioned above, 
bias power It controls using the automatic power control (APC is called below Automatic PowerControl;) value at 
the time of the playback in front of record. IRESU power Sample hold detects power and direct APC is 
performed. Peak power Since the time amount to which IRESU power is outputted is comparatively long even if 
it is characterized by controlling based on the control value of IRESU power and uses the low speed photodiode 
for monitors, and a monitor circuit From detecting correctly by sample hold being possible, control of power can 
be realized to stability also at the time of a high-speed modulation. 

[0016] Moreover, the laser control unit concerning invention of claim 3 of this application The semiconductor 
laser power monitor means which is equipment in the optical record regenerative apparatus which performs 
record playback to an optical record medium by semiconductor laser which controls the power of semiconductor 
laser, and carries out the monitor of the output of semiconductor laser, An output error detection means to 
detect the error of the output-power reference value which semiconductor laser should output at the time of 
the playback in front of record, and the output-power value at the time of the actual playback detected by said 
semiconductor laser power monitor means, The semiconductor laser power control means which sets output- 
power desired value as a semiconductor laser driving means based on the detection result of said output error 
detection means, It is characterized by having an output-power desired value amendment means to amend said 
output-power desired value based on the monitor value of the output of the semiconductor laser driving means 
after setting up said output-power desired value. 

[0017] Since the laser control unit of this invention according to claim 3 searches for the error of the actual 
output of the semiconductor laser at the time of going into a record condition from a playback condition by 
having constituted as mentioned above, and an output reference value, sets output-power desired value as a 
semiconductor laser driving means according to this error, carries out the monitor of the output of this 
semiconductor laser driving means and amended output-power desired value, it makes it possible to set up bias 
power suitably on the basis of playback power. 
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[0018] Moreover, the laser control unit concerning invention of claim 4 of this application The photodiode which 
is equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser, and detects the light of said 
semiconductor laser, The current potential conversion circuit which carries out electrical-potential-difference 
conversion and outputs the current of said photodiode, The error magnification amplifier which amplifies the 
difference of the source of reference voltage which determines the playback power of said semiconductor laser, 
and the output voltage of said current potential conversion circuit and said reference voltage, The playback 
power control system which it has the current source which passes a current to said semiconductor laser, and 
the output of said error magnification amplifier is connected to said current source, and controls playback power, 
The switching means which switches alternatively the D/A conversion circuit which determines the current 
passed to said semiconductor laser, and the output of said error magnification amplifier and the output of said 
D/A conversion circuit, and makes it the control signal of said current source, It has the A/D-conversion circuit 
which chooses and carries out digital conversion of the output voltage of said error magnification amplifier, and 
the output voltage of said D/A conversion circuit. It is characterized by for the digital value of said A/D- 
conversion circuit determining the digital value of said D/A conversion circuit, switching to the output of said 
D/A conversion circuit from the output of said error magnification amplifier at the time of record, and controlling 
the current of said current source. 

[0019] The laser control unit indicated by claim 4 of this invention The playback power APC system which 
controls playback power uniformly at the time of playback, and the A/D converter which detects the current 
control voltage at the time of playback, The D/A converter which controls a bias current at the time of record, 
and the change-over circuit which switches control to said D/A converter from a playback power APC system 
at the time of record, The arithmetic circuit which calculates said D/A value based on said A/D-conversion 
value is prepared, and it is characterized by making equal to the regenerative-current value which controls 
playback power the bias current value which controls bias power, and makes it possible to set up bias power 
similarly to playback power. 

[0020] Moreover, the laser control unit concerning invention of claim 5 of this application The photodiode which 
is equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser, and detects the light of semiconductor 
laser, The current potential conversion circuit which carries out electrical-potential-difference conversion and 
outputs the current of said photodiode, The error magnification amplifier which amplifies the difference of the 
source of reference voltage which determines the playback power of said semiconductor laser, and the output 
voltage of said current potential conversion circuit and said reference voltage, The D/A conversion circuit which 
determines the current source which passes a current to said semiconductor laser, and the current passed to 
said semiconductor laser, The switching means which switches alternatively the output of said error 
magnification amplifier, and the output of said D/A conversion circuit for the control signal of said current 
source, The A/D-conversion circuit which carries out digital conversion of the analog signal outputted from said 
current potential conversion circuit, and outputs it, A digital signal is outputted to said D/A conversion circuit at 
the period which it is not at the record time. It is characterized by having read change of the output signal of 
said A/D-conversion circuit, having acquired the variation of the power to the variation of the current of 
semiconductor laser, and having the arithmetic circuit which outputs the digital signal value calculated above at 
the time of record to said D/A conversion circuit. 

[0021] The laser control unit indicated by claim 5 of this invention The playback power APC system which 
controls playback power uniformly at the time of playback, and the A/D converter which detects the current 
control voltage at the time of playback, The D/A converter which controls a bias current at the time of record, 
and the change-over circuit which switches control to said D/A converter from a playback power APC system 
at the time of record, The arithmetic circuit which calculates said D/A value based on said A/D-conversion 
value is prepared, and it is characterized by determining the bias current value which controls bias power using 
the regenerative-current value which controls playback power, and makes it possible to set up bias power freely. 

[0022] Moreover, the laser control unit concerning invention of claim 6 of this application The photodiode which 
is equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser, and detects the light of said 
semiconductor laser, The current potential conversion circuit which carries out electrical-potential-difference 
conversion and outputs the current of said photodiode, The error magnification amplifier which amplifies the 
difference of the source of reference voltage which determines the playback power of said semiconductor laser, 
and the output voltage of said current potential conversion circuit and said reference voltage, The playback 
power control system which it has the current source which passes a current to said semiconductor laser, and 
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the output of error magnification amplifier is connected to said current source, and controls playback power, The 
switching means which switches alternatively the D/A conversion circuit which determines the current passed 
to said semiconductor laser, and the output of said error magnification amplifier and the output of said D/A 
conversion circuit, and makes it the control signal of said current source, A digital signal is outputted to said 
D/A conversion circuit at the A/D-conversion circuit which carries out digital conversion of the output of said 
error magnification amplifier, and the period which it is not at the record time. Change of the output signal of 
said A/D-conversion circuit is read, the variation of the power to the variation of the current of semiconductor 
laser is acquired, and it is characterized by having the arithmetic circuit which outputs the digital signal value 
calculated at the period which it is not at said record time to said D/A conversion circuit at the time of record. 
[0023] The laser control device of this invention according to claim 6 makes it possible to set up bias power with 
high precision, even if it was characterized by taking proofreading between the A/D converter which detects the 
current control voltage at the time of playback, and the D/A converter which controls a bias current at the time 
of record, and full scale differs or offset has arisen between said A/D converters and D/A converters. 
[0024] Moreover, the laser control unit concerning invention of claim 7 of this application The semiconductor 
laser power monitor means which is equipment in the optical record regenerative apparatus which performs 
record playback to an optical record medium by semiconductor laser which controls the power of semiconductor 
laser, and carries out the monitor of the output of semiconductor laser, An output error detection means to 
detect the error of the output-power reference value which semiconductor laser should output at the time of 
the playback in front of record, and the output-power value at the time of the actual playback detected by said 
semiconductor laser power monitor means, The semiconductor laser power control means which sets output- 
power desired value as a semiconductor laser driving means based on the detection result of said output error 
detection means, The switching means which makes an OFF state between said semiconductor laser power 
monitor means and said output error detection means at the time of record, and is made into an ON state at the 
time of playback, It is characterized by having an output error setting means to set up the output of said output 
error detection means at the time of record so that it may become equal to said output-power reference value. 
[0025] The laser control unit of this invention according to claim 7 The error of the actual output of the 
semiconductor laser at the time of going into a record condition from a playback condition by having constituted 
as mentioned above and an output reference value is searched for. In case output-power desired value is set as 
a semiconductor laser driving means according to this error, it is made not to transmit the monitor result of a 
semiconductor laser power monitor means to an output error detection means at the time of record. Since the 
output error was set up so that it might become equal to an output-power reference value, it makes it possible 
to prevent the transient response at the time of changing from the time of record at the time of playback. 
[0026] Moreover, the laser control unit concerning invention of claim 8 of this application The photodiode which 
is equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser, and detects the light of said 
semiconductor laser, The current potential conversion circuit which carries out electrical-potential-difference 
conversion and outputs the current of said photodiode, The error magnification amplifier which amplifies the 
difference of the source of reference voltage which determines the playback power of said semiconductor laser, 
and the output voltage of said current potential conversion circuit and said reference voltage, The playback 
power control system which it has the current source which passes a current to said semiconductor laser, and 
the output of said error magnification amplifier is connected to said current source, and controls playback power, 
The D/A conversion circuit which determines the current passed to said semiconductor laser, and the switching 
means which switches the control signal of said current source alternatively with the output of said error 
magnification amplifier, and the output of said D/A conversion circuit. While having the switching means which 
intercepts the input from said current potential conversion circuit to said error magnification amplifier, switching 
to the output of said D/A conversion circuit from the output of said error magnification amplifier at the time of 
record and controlling the current of said current source While intercepting the input from said current potential 
conversion circuit to said error magnification amplifier, switching to the output of said error magnification 
amplifier from the output of said D/A conversion circuit at the time of playback and controlling the current of 
said current source The output of said current potential conversion circuit is connected to the input to said 
error magnification amplifier. The electrical potential difference of the source of reference voltage which 
determines said playback power in the time of record and playback is made into a different value, and in case it 
switches from record to playback, it is characterized by changing the electrical potential difference of said 
source of reference voltage via one or more mean values. 

[0027] In case it has a means intercept the input from a monitor circuit to a servo amplifier, and the means 
which can carry out adjustable [ of the reference voltage of Playback APC ] in case it returns to a playback 
condition from a record condition at the time of record and the laser control device of this invention according 
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to claim 8 switches from record to playback, it makes it possible to avoid that it is characterize by to make a 
sequential change of the reference voltage of Playback APC, and the outgoing radiation of the unusual output 
light by the transient response of Playback APC is carry out. 
[0028] 

[Embodiment of the Invention] (Gestalt 1 of operation) Below, the laser control unit by the gestalt of operation 
of this invention is explained. The gestalt 1 of this operation corresponds to invention indicated by claim 1 of this 
invention, and claim 2, bottom power controls using the APC value at the time of the playback in front of record, 
since the period is comparatively long, IRESU power detects power by sample hold, direct APC control is 
performed, and peak power is characterized by controlling based on the control value of IRESU power. 
[0029] Drawing 1 shows the laser control unit by the gestalt 1 of operation of this invention. The semiconductor 
laser to which 10 irradiates a laser beam to an optical disk in drawing 1 , The photodiode with which 1 receives 
the exposure light of this semiconductor laser 10, the monitor circuit where 2 carries out the monitor of the 
output of this photodiode 1 (a current potential conversion means, current potential conversion circuit), The 
sample hold circuit where 4 carries out sample hold of the output of this monitor circuit 2 (sample hold means), 
The A/D converter which carries out A/D conversion of the output of the servo amplifier 5 with which this 
sample hold circuit 4 outputs or mentions 17 later (A/D-conversion circuit), The arithmetic circuit where 3 
calculates the output of this A/D converter 17 (operation means), The D/A converter with which 6 carries out 
D/A conversion of the output of this arithmetic circuit 3 (source of reference voltage), The servo amplifier which 
5 measures the output of this D/A converter 6, and the output of the monitor circuit 2, and amplifies that error 
(an error detection means, error magnification amplifier), The D/A converter with which 14 carries out D/A 
conversion of the output of an arithmetic circuit 3 (bias current setting means), The switching means to which 
13 switches the output of a servo amplifier 5, and the output of D/A converter 14 (switch means), The current 
source by which 7 is controlled by the output of this switching means 13, the D/A converter with which 15 
carries out D/A conversion of the output of an arithmetic circuit 3 (IRESU current setting means), The D/A 
converter with which 16 carries out D/A conversion of the output of an arithmetic circuit 3 (peak current setting 
means), As for 8, the current source by which 9 is controlled by the output of these D/A converters 1 5 and 1 6, 
and 11, OFF, the switching means which **, and 12 are OFF and a switching means which ** about between a 
current source 9 and semiconductor laser 10 in between a current source 8 and semiconductor laser 10. 
[0030] In addition, the playback power control system which stabilizes uniformly the output of the semiconductor 
laser 10 at the time of playback is constituted by semiconductor laser 10, a photodiode 1, the monitor circuit 2, 
a servo amplifier 5, D/A converter 6, the arithmetic circuit 3, the switching means 13, and the current source 7. 
Moreover, the playback power monitor means 100 which carries out the monitor of the output of the 
semiconductor laser at the time of the playback in front of record is constituted by a photodiode 1, the monitor 
circuit 2, the servo amplifier 5, D/A converter 6, the arithmetic circuit 3, and A/D converter 17. 
[0031] Moreover, the bias power which is the minimum power which semiconductor laser outputs at the time of 
record of the pit of an optical record medium by the arithmetic circuit 3 A bias power setting means 200 to set 
it as a semiconductor laser driving means based on the monitor value of said playback power monitor means 100, 
an IRESU power setting means 400 to set IRESU power as said semiconductor laser driving means based on the 
monitor value of the IRESU power monitor means 300, A peak power setting means 500 to calculate the monitor 
value of the IRESU power monitor means 300, and to set the peak power which is the greatest power which 
semiconductor laser outputs at the time of record of the pit of an optical record medium as the semiconductor 
laser driving means 600 is constituted. 

[0032] Moreover, the IRESU power monitor means 300 which carries out the monitor of the IRESU power which 
is the power which semiconductor laser outputs at the time of elimination between the pits of an optical record 
medium with the monitor circuit 2, a sample hold circuit 4, and A/D converter 17 by sample hold is constituted. 
Furthermore, the semiconductor laser driving means 600 which drives semiconductor laser 10 is constituted by 
D/A converter 14, a switching means 13, a current source 7, D/A converter 15, a current source 8, the 
switching means 11, D/A converter 16, the current source 9, and the switching means 12. 
[0033] Next, actuation is explained. A part of output light from semiconductor laser 10 is received with a 
photodiode 1, and the generated photocurrent is changed into an electrical potential difference in the monitor 
circuit 2. At the time of optical disk playback, the playback power reference voltage VR which is set up by the 
arithmetic circuit 3 and outputted from the D/A (Read) converter 6, and the electrical potential difference from 
said monitor circuit 2 are compared by the servo amplifier 5, and a regenerative-current control signal is 
outputted. A switching means 13 is switched by the WGATE signal which shows record/playback condition, this 
regenerative-current control signal is supplied to a current source 7 at the time of optical disk playback, and a 
current source 7 passes a current to semiconductor laser 10 so that the playback power PR of the playback 
power reference voltage VR may always be outputted. 
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[0034] On the other hand, at the time of optical disk record, as the power of semiconductor laser 10 is shown in 
drawing 2 , three values of the bias power PB, and the IRESU power PE and the peak power PP become 
irregular, and it irradiates on an optical disk. The IRESU power PE is controlled by the aggregate value of the 
bias power current lb and the IRESU power current Ie f and the peak power PP is controlled for the bias power 
PB only by the bias current lb by the aggregate value of the bias power current lb, the IRESU power current le, 
and the peak power current Ip, respectively. Therefore, the modulation of this semiconductor laser 10 is carried 
out to the further addition of the peak power current Ip being turned on and turned off by that the addition of 
the IRESU power current le to a bias current lb is turned on and turned off by the switching means 1 1 changed 
with data EFM1, and the switching means 12 changed with data EFM2. 

[0035] At the time of record, the output of the D/A (lb) transducer 14 is supplied to a current source 7 by the 
switching means 13 switched by the WGATE signal which shows record/playback condition, and the bias power 
current lb is controlled by it. The IRESU power current le is supplied by the current source 8 controlled by the 
D/A (le) converter 15. The peak power current Ip is supplied by the current source 9 controlled by the D/A (Ip) 
converter 16. At the time of record, semiconductor laser 10 is modulated, the signal corresponding to an optical 
output is outputted from the monitor circuit 2, and a sample hold circuit 4 and A/D converter 17 detect an 
IRESURE bell. 

[0036] The optical output wave of semiconductor laser 10, the output wave of the monitor circuit 2, and the 
wave-like situation of a sample hold control signal are shown in drawing 3 . In the section which forms a pit to an 
optical disk, semiconductor laser becomes irregular with the pulse shape which vibrates between peak power and 
bias power with a quite short time interval with data EFM1 and EFM2. On the other hand, in the tooth-space 
section between pits, in order to eliminate a pit, the fixed IRESU power PE is outputted. Although laser is 
modulated by the high speed and the optical output wave serves as a high-speed square wave Since the delay 
and **** of a signal arise in a photodiode 1 or the monitor circuit 2, Although **** does not arise in the output 
wave of the monitor circuit 2, even the level of peak power or bottom power is not reached in the section which 
forms a pit and an optical output wave cannot be reflected correctly, since the section of IRESU is long in time 
Since even the level of IRESU power is reached even if **** arises in the output wave of the monitor circuit 2 It 
starts in the place which carried out predetermined time progress like drawing 3 after the monitor output wave 
became fixed. The level of the IRESU power PE is detectable by generating the sample hold control signal ESPM 
which falls in the place which became larger than the fixed level, and performing sample hold. 
[0037] The level of this IRESU power by which sample hold was carried out is changed into digital value with 
A/D converter 17, data processing is performed for this in an arithmetic circuit 3, and this arithmetic circuit 3 
sets up the bias power current lb, the IRESU power current le, and the peak power current Ip, and controls the 
bias power PB, the IRESU power PE, and the peak power PP by setting digital value as the D/A (le) transducer 
14, the D/A (Ip) transducer 15, and the D/A (lb) transducer 16, respectively. 

[0038] Control of the D/A (lb) converter 14, the D/A (le) converter 15, and the D/A (Ip) converter 16 is 
performed as follows. First, although seeking (search) actuation of the pickup which carried semiconductor laser 
just before going into a record condition is performed, an arithmetic circuit 3 detects the output of the servo 
amplifier 5 by playback actuation when this seek operation is completed with A/D converter 1 7, and it sets up 
the D/A (lb) converter 14 so that it may become the same output voltage as this. Thereby, the bias power PB is 
set up. Moreover, an arithmetic circuit 3 detects the level of the IRESU power PP outputted from a sample hold 
circuit 4 with A/D converter 17, and it fluctuates the output of the D/A (le) converter 15 so that it may become 
the predetermined IRESU power PE. For example, if a value equal to the D/A (le) converter 15 is set as the D/A 
(Ip) converter 16 to set peak power as twice as many power as IRESU power as shown in drawing 2 , Ip and le 
will become equal and will serve as PP=2xPE. More strictly, since the peak power current Ip over that PB is not 
zero and the set point of the IRESU power current [ as opposed to the set point of the D/A (le) converter 15 
generally ] le and the D/A (Ip) converter 16 does not become equal, the set point of the D/A (Ip) converter 16 is 
calculated by the following operations. 

[0039] That is, since it is a current more nearly required than drawing 2 in order for the IRESU power current le 
to be a current required in order to make the power of only the IRESU power PE-bias power PB increase and 
for the peak power current Ip to make the power of the peak power PP-IRESU power PE increase, it is Ie:Ip= 
(PE-PB):(PP-PE). 

What is necessary is to calculate (PP-PE) of Ip=(PP-PE)/(PE-PB)xIe, i.e., le, / (PE-PB) twice as many value as 
this, and just to set it as the D/A (Ip) converter 16. 

[0040] The need for a peak hold and a bottom hold does not need to be lost, and it is not necessary to use also 
for the photodiode 1 for monitors, and the monitor circuit 2 the expensive components in which high-speed 
correspondence is possible by performing such control. And even when a recording rate becomes a high speed 
and the modulation rate of laser becomes a high speed, the peak power PP, the IRESU power PE, and the bias 



http:/ / www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje 



2006/09/26 



JP,2001 -229561, A [DETAILED DESCRIPTION] 



8/12 s<— V 



power PB can be controlled to predetermined power. 

[0041] (Gestalt 2 of operation) Below, drawing 4 is used and explained about the gestalt 2 of operation. In 
addition, the same sign is used about the same configuration as the gestalt 1 of operation mentioned above. The 
gestalt 2 of this operation corresponds to invention indicated by claim 3 of this invention, claim 4, claim 5, and 
claim 6, and bias power is set up completely similarly to playback power, or it makes it possible to set up bias 
power freely or with high precision. 

[0042] Drawing 4 shows the laser control unit by the gestalt 2 of operation of this invention. In drawing 4 , the 
same sign as drawing 1 shows the same or a corresponding thing. The semiconductor laser power monitor means 
700 which carries out the monitor of the output of semiconductor laser 10 is constituted by the photodiode 1 
and the monitor circuit 2. Moreover, an output error detection means 800 to detect the error of the output- 
power reference value which semiconductor laser should output at the time of the playback in front of record 
with an arithmetic circuit 3, D/A converter 6, a servo amplifier 5, and A/D converter 17, and the output-power 
value at the time of the actual playback detected by the semiconductor laser power monitor means 700 is 
constituted. 

[0043] Moreover, based on the detection result of the output error detection means 800, the semiconductor 
laser power control means 900 which sets output-power desired value as the semiconductor laser driving means 
600 is constituted by the arithmetic circuit 3. Furthermore, an output-power desired value amendment means 
1000 to amend output-power desired value by A/D converter 17 and the arithmetic circuit 3 based on the 
monitor value of the output of the semiconductor laser driving means after setting up output-power desired 
value is constituted. 

[0044] Next, actuation is explained. At the time of record, the output of the D/A (lb) transducer 14 is supplied to 
a current source 7 by the switching means 13 switched by the WGATE signal which shows record/playback 
condition, the bias power current lb is controlled, and an arithmetic circuit 3 detects the output of the servo 
amplifier 5 just before going into a record condition with A/D converter 17, and it sets up the D/A (lb) 
transducer 14 so that it may become the same output voltage as this. 

C0045] In the gestalt 2 of this operation, invention of claim 4 inputs the output of the D/A (lb) converter 14 into 
A/D converter 17, and is equivalent to the thing which enabled it to detect the output voltage of the D/A (lb) 
converter 14. And before changing to a record condition, or after changing, A/D converter 17 detects and 
compares the output of a servo amplifier 5, and the electrical potential difference of the D/A (lb) converter 14. 
Because an arithmetic circuit 3 amends the set point of the D/A (lb) converter 14 so that these values may 
become equal The conversion error and offset voltage of the D/A (lb) converter 14 can be amended. Since the 
bias current value lb by the current source 7 which controls the bias power PB can be made equal to the 
regenerative-current value Ir which controls the playback power PR The value of the bias power PB can be set 
to the value of the most standard bias power, i.e., the same value as the playback power PR. 
[0046] In the gestalt 2 of this operation, invention of claim 5 next, before [ at the time of starting a drive (optical 
record regenerative apparatus) etc. ] record actuation It asks for the relation between the set point of the D/A 
(lb) transducer 14, and the bias power PB beforehand. In case it goes into a record condition from a playback 
condition, A/D converter 17 detects the output of a servo amplifier 5, and it is equivalent to what determined 
the set point of the D/A (lb) transducer 14 from the relation of the set point of the D/A (lb) transducer 14 and 
the bias power PB for which it asked beforehand. 

[0047] It sets up so that an arithmetic circuit 3 may control a bias current lb, using the D/A (lb) transducer 14 
the same with having explained as what is equivalent to invention of said claim 3 before record actuation first 
when making it PB=PRx0.5 when you want to more specifically set the bias power PB as power lower than the 
playback power PR and it may become power with the output power of semiconductor laser 10 equal to the 
playback power PR. Next, an arithmetic circuit 3 makes small the set point of the D/A (lb) converter 14, goes, 
detects the output of the monitor circuit 2 with A/D converter 17 through a sample hold circuit 4, and 
calculates the set point of the PB=PRxD/A (lb) converter 14 when being set to 0.5. It can ask for how much for 
this reducing bias power by half, a current should be made small to the regenerative-current value Ir, and can be 
made into PB=PRx0.5 by setting up small only the value which always calculated the bias power current value lb 
previously from the regenerative-current value Ir at the time of actual record actuation. In case it asks for the 
relation between the set point of the D/A (lb) transducer 14, and the bias power PB, there is no need of not 
necessarily asking to be shown in a table about the total set point, and it can be interpolated and searched for 
from one or more points. 

[0048] Thus, since the bias current value lb which detects the output of a servo amplifier 5 with A/D converter 
17, and controls the bias power PB can be fluctuated to the regenerative-current value Ir which controls the 
playback power PR in case it goes into a record condition from playback by asking for the relation between the 
set point of the D/A (lb) transducer 14, and the bias power PB beforehand, the bias power PB can be set up 
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freely. Thereby, it becomes possible to set up the optimal bias power PB according to the class of optical disk. 
The optical output wave at the time of changing bias power into drawing 5 is shown. The case where drawing 5 
(c) sets the case where drawing 5 (b) sets the case where drawing 5 (a) sets it as the bias power PB= playback 
power PR as the bias power PB< playback power PR as the bias power PB> playback power PR is shown, 
respectively. 

[0049] Next, invention of claim 6 is equivalent to what asked for the relation between the set point of the D/A 
(lb) converter 14, and the conversion value of A/D converter 17 beforehand before [ at the time of starting a 
drive etc. ] record actuation in the gestalt 2 of this operation. In case an arithmetic circuit 3 goes into a record 
condition from playback, it detects the output of a servo amplifier 5 with A/D converter 17, and, more 
specifically, determines the set point of the D/A (lb) converter 14 from the relation of the set point of the D/A 
(lb) converter 14 and the conversion value of A/D converter 17 which were calculated beforehand. In case it 
asks for the relation between the set point of the D/A (lb) converter 14, and the conversion value of A/D 
converter 17, there is no need of not necessarily asking to be shown in a table about the total set point, and it 
can be interpolated and searched for from the point. [ one or more ] 

[0050] Thus, by asking for the relation between the set point of the D/A (lb) converter 14, and the conversion 
value of A/D converter 17 beforehand Without detecting the output of the D/A (lb) converter 14 with A/D 
converter 17 each time, in case it goes into a record condition from playback Since the bias current value lb 
which controls the bias power PB can be made equal to the regenerative-current value Ir which controls the 
playback power PR Though full scale differs with the D/A (lb) converter 14 and A/D converter 17 or offset has 
arisen in these, the bias power PB can be set up with a sufficient precision so that it may become the same 
value as the playback power PR. 

[0051] (Gestalt 3 of operation) Below, drawing 6 is used and explained about the gestalt 3 of operation. In 
addition, about the same configuration as the gestalt of operation mentioned above, explanation is omitted using 
the same sign. The gestalt 3 of this operation corresponds to invention indicated by claim 7 of this invention, and 
claim 8, and makes it possible to avoid that outgoing radiation of the unusual output light is carried out by the 
transient response of Playback APC. 

[0052] Drawing 6 shows the laser control unit by the gestalt 3 of operation of this invention. In drawing 6 , the 
same sign as drawing 4 shows the same or a corresponding part. Resistance for 51 and 52 to use a servo 
amplifier 5 as voltage FOROWA amplifier and 18 are OFF and a switching means which ** about between the 
monitor circuit 2 and the resistance 51 of a servo amplifier 5, and by the /WGATE signal which shows record or 
a playback condition, it is turned on at the time of playback and turned off at the time of record. 
[0053] Moreover, an output error setting means 1 100 to set up the output of the output error detection means 
800 with an arithmetic circuit 3 and D/A converter 6 at the time of record so that it may become equal to an 
output-power reference value is constituted. 

[0054] Next, actuation is explained. Supposing there is no switching means 18 temporarily and between the 
monitor circuit 2 and the resistance 51 of a servo amplifier 5 is linked directly, the modulated wave form based 
on the modulation light of laser is inputted into a servo amplifier 5 from the monitor circuit 2 at the time of 
record, and since the gain of a servo amplifier 5 is high and a band is usually narrow, the output of a servo 
amplifier 5 is saturated in + and - side, and cannot maintain the output voltage at constant value by setup of the 
D/A (Read) converter 6. If it changes from the condition saturated in + side at the time of record to a playback 
condition, a large current flows, and as shown in drawing 7 , immediately after the control signal of a current 
source 7 was switched to the output of a servo amplifier 5 by the switching means 13, although it finally falls to 
playback power and being attached, outgoing radiation of the unusual output light by this transient response is 
carried out. Although it does not become a problem in an optical disk which is recorded for every sector and has 
the gap of a non-record section etc. between sectors, when recording on the field inserted into Block already 
recorded like drawing 8 with an optical disk like CD-RW without a non-record section between sectors and the 
playback power immediately after record is large, there is awe which eliminates Block just behind Block to 
rewrite. 

[0055] On the other hand, with the gestalt 3 of this operation, when a switching means 18 becomes off at the 
time of record, a servo amplifier 5 will be in the condition of a voltage follower, output voltage becomes equal to 
the electrical potential difference of + input terminal, and the electrical potential difference of the D/A (Read) 
converter 6 is outputted as it is. And during record, it sets up so that an arithmetic circuit 3 may become equal 
to the output voltage of the D/A (lb) converter 1 4 at the time of playback about the output voltage of the D/A 
(Read) converter 6. 

[0056] Although the control signal of a current source 7 will be switched by the switching means 13 if it changes 
to a playback condition from a record condition, control voltage of a current source 7 can be made almost equal 
before and after the switch by setting up as mentioned above. Next, although a switching means 18 serves as 
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ON and the electrical potential difference based on the optical output of laser is inputted into a servo amplifier 5 
from the monitor circuit 2, since the band of a servo amplifier 5 is narrow, the output of a servo amplifier 5 is 
switched and does not usually change to immediately after. The output voltage of the D/A (Read) transducer 6 
can be changed to the reference level of the playback power PR, and can be made to shift to the steady state 
of playback power control gradually here. Thus, the transient response at the time of a switch can be made into 
min, and an unusual output light by the transient response can be stopped. 
[0057] 

[Effect of the Invention] As mentioned above, according to the laser control unit concerning invention of claim 1 
of this application The playback power monitor means which is equipment in the optical record regenerative 
apparatus which performs record playback to an optical record medium by semiconductor laser which controls 
the power of semiconductor laser, and carries out the monitor of the output of the semiconductor laser at the 
time of the playback in front of record, A bias power setting means to set the bias power which is the minimum 
power which semiconductor laser outputs at the time of record of the pit of an optical record medium as a 
semiconductor laser driving means based on the monitor value of said playback power monitor means, The 
IRESU power monitor means which carries out the monitor of the IRESU power which is the power which 
semiconductor laser outputs at the time of elimination between the pits of an optical record medium by sample 
hold, An IRESU power setting means to set IRESU power as said semiconductor laser driving means based on 
the monitor value of said IRESU power monitor means, The peak power which is the greatest power which 
semiconductor laser outputs at the time of record of the pit of an optical disk Since it had a peak power setting 
means to have calculated the monitor value of said IRESU power monitor means, and to set it as said 
semiconductor laser driving means Even if it uses the low speed photodiode for monitors, and a monitor circuit 
using the time amount to which IRESU power is outputted being comparatively long, and detecting correctly by 
sample hold being possible It is effective in the laser control unit which can realize control of power to stability 
also at the time of a high-speed modulation being obtained. 

[0058] Moreover, according to the laser control device concerning invention of claim 2 of this application, it is 
equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser. The photodiode which detects the light of 
said semiconductor laser, and a current potential conversion means to carry out electrical-potential-difference 
conversion and to output the current of said photodiode, An error detection means to detect the error of the 
source of reference voltage which determines the playback power of said semiconductor laser, and the output 
voltage of said current potential conversion means and said reference voltage, The playback power control 
system which has the current source which passes a current to said semiconductor laser, connects the output 
of said error detection means to said current source, and controls the playback power of said semiconductor 
laser, A bias current setting means to determine the bias current passed to said semiconductor laser, The 
output of said error detection means and the output of said bias current setting means are switched 
alternatively. A switch means for the output of said error detection means to be connected to said current 
source at the time of playback, it to make form said playback power control system, to replace with the output 
of said error detection means at the time of record, and to connect the output of said bias current setting 
means to said current source, The sample hold means which carries out sample hold of the output voltage of 
said current potential conversion means at the time of record, An IRESU current setting means to determine the 
IRESU current passed to said semiconductor laser, A peak current setting means to determine the peak current 
passed to said semiconductor laser, Since it had said IRESU current setting means and an operation means to 
calculate the set point of said peak current setting means, based on the output value of said sample hold means, 
bias power It controls using the APC control value at the time of the playback in front of record. IRESU power It 
controls by sample hold by detecting power. Peak power Even if it uses the low speed photodiode for monitors, 
and a monitor circuit by controlling based on the control value of IRESU power, there is effectiveness it is 
ineffective to it being possible to offer the laser control unit which can realize control of power to stability also 
at the time of a high-speed modulation. 

[0059] Moreover, according to the laser control unit concerning invention of claim 3 of this application, it is 
equipment in the optical record regenerative apparatus which performs record playback to an optical record 
medium by semiconductor laser which controls the power of semiconductor laser. The semiconductor laser 
power monitor means which carries out the monitor of the output of semiconductor laser, An output error 
detection means to detect the error of the output-power reference value which semiconductor laser should 
output at the time of the playback in front of record, and the output-power value at the time of the actual 
playback detected by said semiconductor laser power monitor means, The semiconductor laser power control 
means which sets output-power desired value as a semiconductor laser driving means based on the detection 
result of said output error detection means, Since it had an output-power desired value amendment means to 
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amend said output-power desired value based on the monitor value of the output of the semiconductor laser 
driving means after setting up said output-power desired value It is effective in the laser control unit which can 
set up bias power suitably on the basis of playback power being obtained. 

[0060] Moreover, the laser control unit concerning invention of claim 4 of this application The photodiode which 
is equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser, and detects the light of said 
semiconductor laser, The current potential conversion circuit which carries out electrical-potential-difference 
conversion and outputs the current of said photodiode, The error magnification amplifier which amplifies the 
difference of the source of reference voltage which determines the playback power of said semiconductor laser, 
and the output voltage of said current potential conversion circuit and said reference voltage, The playback 
power control system which it has the current source which passes a current to said semiconductor laser, and 
the output of said error magnification amplifier is connected to said current source, and controls playback power, 
The switching means which switches alternatively the D/A conversion circuit which determines the current 
passed to said semiconductor laser, and the output of said error magnification amplifier and the output of said 
D/A conversion circuit, and makes it the control signal of said current source, It has the A/D-conversion circuit 
which chooses and carries out digital conversion of the output voltage of said error magnification amplifier, and 
the output voltage of said D/A conversion circuit. Since the digital value of said A/D-conversion circuit 
determines the digital value of said D/A conversion circuit, it switches to the output of said D/A conversion 
circuit from the output of said error magnification amplifier at the time of record and the current of said current 
source was controlled The bias current value which controls bias power by detecting a regenerative-current 
value and a bias power current value It can be made equal to the regenerative-current value which controls 
playback power, and is effective in the laser control unit which can set up bias power similarly to playback power 
being obtained. 

[0061] Moreover, according to the laser control device concerning invention of claim 5 of this application, it is 
equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser. The photodiode which detects the light of 
semiconductor laser, and the current potential conversion circuit which carries out electrical-potential- 
difference conversion and outputs the current of said photodiode, The error magnification amplifier which 
amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The D/A conversion circuit which determines the current source which passes a current to said 
semiconductor laser, and the current passed to said semiconductor laser, The switching means which switches 
alternatively the output of said error magnification amplifier, and the output of said D/A conversion circuit for 
the control signal of said current source, The A/D-conversion circuit which carries out digital conversion of the 
analog signal outputted from said current potential conversion circuit, and outputs it, A digital signal is outputted 
to said D/A conversion circuit at the period which it is not at the record time. Read change of the output signal 
of said A/D-conversion circuit and the variation of the power to the variation of the current of semiconductor 
laser is acquired. Since it had the arithmetic circuit which outputs the digital signal value calculated above to 
said D/A conversion circuit at the time of record It can ask for the bias power to a bias power current value 
beforehand, and there is effectiveness it is ineffective to it being possible to offer the laser control unit which 
can set up bias power freely. 

[0062] Moreover, according to the laser control device concerning invention of claim 6 of this application, it is 
equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser. The photodiode which detects the light of 
said semiconductor laser, and the current potential conversion circuit which carries out electrical-potential- 
difference conversion and outputs the current of said photodiode, The error magnification amplifier which 
amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The playback power control system which it has the current source which passes a current to said 
semiconductor laser, and the output of error magnification amplifier is connected to said current source, and 
controls playback power, The switching means which switches alternatively the D/A conversion circuit which 
determines the current passed to said semiconductor laser, and the output of said error magnification amplifier 
and the output of said D/A conversion circuit, and makes it the control signal of said current source, A digital 
signal is outputted to said D/A conversion circuit at the A/D-conversion circuit which carries out digital 
conversion of the output of said error magnification amplifier, and the period which it is not at the record time. 
Read change of the output signal of said A/D-conversion circuit, and the variation of the power to the variation 
of the current of semiconductor laser is acquired. Since it had the arithmetic circuit which outputs the digital 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/09/26 



JP,2001 -229561, A [DETAILED DESCRIPTION] 



12/12 ^— v 



signal value calculated at the period which it is not at said record time to said D/A conversion circuit at the time 
of record By taking proofreading between the A/D converter which detects the current control voltage at the 
time of playback, and the D/A converter which controls a bias current at the time of record, between an A/D 
converter and a D/A converter Even if full scale differs or offset has arisen, there is effectiveness it is 
ineffective to it being possible to offer the laser control unit which can set up bias power with high precision. 
[0063] Moreover, according to the laser control unit concerning invention of claim 7 of this application, it is 
equipment in the optical record regenerative apparatus which performs record playback to an optical record 
medium by semiconductor laser which controls the power of semiconductor laser. The semiconductor laser 
power monitor means which carries out the monitor of the output of semiconductor laser, An output error 
detection means to detect the error of the output-power reference value which semiconductor laser should 
output at the time of the playback in front of record, and the output-power value at the time of the actual 
playback detected by said semiconductor laser power monitor means, The semiconductor laser power control 
means which sets output-power desired value as a semiconductor laser driving means based on the detection 
result of said output error detection means, The switching means which makes an OFF state between said 
semiconductor laser power monitor means and said output error detection means at the time of record, and is 
made into an ON state at the time of playback, Since it had an output error setting means to set up the output 
of said output error detection means at the time of record so that it may become equal to said output-power 
reference value, it is effective in the laser control unit which can prevent the transient response at the time of 
changing from the time of record at the time of playback being obtained. 

[0064] Moreover, according to the laser control device concerning invention of claim 8 of this application, it is 
equipment in the optical record regenerative apparatus which performs record playback to an optical disk by 
semiconductor laser which controls the power of semiconductor laser. The photodiode which detects the light of 
said semiconductor laser, and the current potential conversion circuit which carries out electrical-potential- 
difference conversion and outputs the current of said photodiode, The error magnification amplifier which 
amplifies the difference of the source of reference voltage which determines the playback power of said 
semiconductor laser, and the output voltage of said current potential conversion circuit and said reference 
voltage, The playback power control system which it has the current source which passes a current to said 
semiconductor laser, and the output of said error magnification amplifier is connected to said current source, 
and controls playback power, The D/A conversion circuit which determines the current passed to said 
semiconductor laser, and the switching means which switches the control signal of said current source 
alternatively with the output of said error magnification amplifier, and the output of said D/A conversion circuit, 
While having the switching means which intercepts the input from said current potential conversion circuit to 
said error magnification amplifier, switching to the output of said D/A conversion circuit from the output of said 
error magnification amplifier at the time of record and controlling the current of said current source While 
intercepting the input from said current potential conversion circuit to said error magnification amplifier, 
switching to the output of said error magnification amplifier from the output of said D/A conversion circuit at 
the time of playback and controlling the current of said current source The output of said current potential 
conversion circuit is connected to the input to said error magnification amplifier. Since the electrical potential 
difference of said source of reference voltage was changed via one or more mean values when making into a 
different value the electrical potential difference of the source of reference voltage which determines said 
playback power in the time of record and playback and switching from record to playback In case it switches to 
playback from record, a sequential change of the reference voltage of Playback APC can be made, and there is 
effectiveness it is ineffective to it being possible to offer the laser control unit which can avoid that outgoing 
radiation of the unusual output light by the transient response of Playback APC is carried out 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the laser control device in the gestalt 1 of operation of this invention 

[Drawing 2] Drawing explaining the current of laser, and the relation of an optical output 

[Drawing 3] The explanatory view of actuation of the laser control unit in the gestalt 1 of operation of this 

invention 

[Drawing 4] The block diagram of the laser control device in the gestalt 2 of operation of this invention 
[Drawing 5] The explanatory view of the power control by the laser control unit in the gestalt 2 of operation of 
this invention 

[Drawing 6] The block diagram of the laser control device in the gestalt 3 of operation of this invention 
[Drawing 7] The explanatory view of the power control by the laser control unit in the gestalt 3 of operation of 
this invention 

[Drawing 8] The explanatory view of the power control by the laser control unit in the gestalt 3 of operation of 
this invention 

[Drawing 9] The block diagram of the conventional laser control circuit 
[Description of Notations] 

1 Photodiode for Monitors 

2 Monitor Circuit 

3 Arithmetic Circuit 

4 Sample Hold Circuit 

5, 23, 24, 25 Servo amplifier 

6, 14, 15, 16. 26, 27, 28 D/A converter 
7 T 8, 9 Current source 

10 Semiconductor Laser 

11, 12, 13, 18 Switching means 

19 Control Circuit 

20 Bottom Hold Circuit 

21 Sample Hold Circuit 

22 Peak Hold Circuit 

100 Playback Power Monitor Means 

200 Bias Power Setting Means 

300 IRESU Power Monitor Means 

400 IRESU Power Setting Means 

500 Peak Power Setting Means 

600 Semiconductor Laser Driving Means 

700 Semiconductor Laser Power Monitor Means 

800 Output Error Detection Means 

900 Semiconductor Laser Power Control Means 

1000 Output-Power Desired Value Amendment Means 

1 100 Output Error Setting Means 
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